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Definitions

:NOTE: A NOTE gives key information to make a procedure easier or quicker to
follow. : ]

CAUTION: A CAUTICN refers to those procedures that must be followed to avoid
damage to a steering component or the gear.

WARNING: A WARNING REFERS TO THOSE PROCEDURES THAT MUST BE
FOLLOWED FOR THE SAFETY OF THE DRIVER AND THE PERSON
INSPECTING DR REPAIRING THE GEAR,

Disclaimer

This Service Manual has been prepared by TRW Ross Gear Division for reference and use by
mechanics who have been trained to repair and service steering components and systems on
heavy commercial vehicles. TRW Ross Gear Division has exercised reasonable care and
diligence to present accurate, clear and complete information and instructions regarding the
techniques and tools required for maintaining, repairing and servicing the complete fine of
TRW Ross Gear HFB52 Integral Power Steering Gears. However, despite the care and effort
taken in praparing this general Service Manual, TRW makes no warranties that {a} the
Service Manual or any explanations, illustrations, information, techniques or tools described
herein are either accurate, complete or correct as applied to a specific HFB52 steering gear,
or (b} any repairs or service of a particular HFB52 steering gear will result in a properly
functioning steering gear.

If inspection or testing reveals evidence of abnormal wear or damage to the HFB52 steering
gear or if you encounter circumstances not covered in the Manual, STOP - CONSULT THE
VEHICLE MANUFACTURER'S SERVICE MANUAL AND WARRANTY. DO NOT TRY TO REPAIR
OR SERVICE AN HFB52 STEERING GEAR WHICH HAS BEEN DAMAGED OR INCLUDES ANY
PART THAT SHOWS EXCESSIVE WEAR UNLESS THE DAMAGED AND WORN PARTS ARE
REPLACED WITH CRIGINAL TRW REPLACEMENT AND SERVICE PARTS AND THE UNIT IS
RESTORED TO TRW'S SPECIFICATIONS FOR THE HFB52 STEERING GEAR.

It is the responsibility of the mechanic performing the maintenance, repairs or service on a
particular HFB52 steering gear to {a) inspect the steering gear for abnormal wear and
damage, (b} choose a repair procedure which will not endanger his/her safety, the safety of
others, the vehicle, or the safe operation of the vehicle, and (c} fully inspect and test the
HFB52 steering gear and the vehicle steering system to insure that the repair or service of
the steering gear has been properly performed and that the steering gear and system will
function properly.

Patents

This TRW Ross Gear Division vehicle power steering gear is covered by one or more of the
following United States patent numbers: 3,898,702; 3,606,819; 3,741,074; 3,773,081;
3,995,473; 3,835,780; and 3,921,669. Other United States patent applications are pending,
and carresponding foreign patents are pending or issued.

©TRW INC. 1988
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Introduction
Service Manual for Model HFB52

This service manual has one purpose: to guide you in maintaining, troubleshooting, and
servicing the HFB52 Hydrapower™ integral power steering gear.

Material in this manual is organized so you can work on the HFB52 and get resulis without
wasting time or being confused. To get these results, you should review the contents of this
manual before you begin any work on the HFB52.

The section of this manual on General Design and Operation, treats the major parts of the
HFB52 and explains how they function together. The knowledge you acquire from reviewing
this section should assist you in solving your steering problem.

This manual also contains traubleshooting information and checklists. With them, you can
diagnose a steering problem without removing the HFB52 from the vehicle. If you must
service the HFB52, the checklists will help you to determine where the problem may be.

The three-column format of the Repairs, Adjustments, Disassembly, Inspection and Assembly
sections will make it easier for you to service the HFB52. Column 1 gives a brief key for
each procedure. Column 2 explains in detail the procedure you should follow. Column 3
illustrates this procedure with photographs. Pay special attention to the notes, cautions, and
warnings.

A foldout page with a typical HFB52 exploded assembly view is provided in this manual. The
component part names and item numbers assigned on this exploded assembly view
correspond with names and item numbers {in parentheses} used in the disassambly, assembly
and other procedures set forth in this manuat. When this exploded assembly view page is
folded out, you can easily identify components and focate their relative position on the
exploded assembly view as you follow the disassembly, assembly and other procedures.

As you gain experience in servicing the HFB52, you may find that some information in this
manual could be clearer or more complete. If so, let us know about it. Don't try to second
guess the manual; if you are stuck, contact us. Servicing the HFB52 should be a safe and

praductive procedure.
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HFB52: General Design and Operation

Integral Power Steering

The HFB52 power steering gear is the
latest design in the Ross family of
integral hydraulic power steering gears.
Integral hydraulic power steering means
that the gear box contains a manual
steering mechanism, a hydraulic control
valve, and a hydraulic power cylinder, all
in a single, compact package.

Rotary Control Valve

The rotary control valve combines
simplicity of construction with desirable
performance characteristics. The speed at
which the driver can turn the steering
wheel with power assist is dependent
upon the pump flow {measured in gallons
per minute—gpm or Liters/Min.) directed
to a cylinder cavity.

The pressure (measured in pounds per
square inch—psi or bar) required for the
gear to steer the vehicle is created by
the power steering pump to overcome
resisitance at the steered wheels. The
control valve senses these requirements
and directs fluid to the cylinder cavity at
the proper flow rate and pressure.

Pressure Means Work,
-Flow Means Speed

The higher pressure a gear can
withstand, the more work it can perform.
_ The HFB52 can steer a vehicle with a

~ front-end weight rating of about 9,000
pounds (4082.4 Kg} through a turn at
low vehicle speed and engine idle. As the
driver turns the steering wheel faster or
slower, more or less fluid will be required
by the gear in one minute. For the
HFB5Z, maximum operating pressure is
2000 psi (137.9 bar), maximum flow rate
6 gpm (22.7 Liters/Min.).. NOTE: The
recommended minimum flow at 1%
hand wheel turns/second must be no
less than 2 gpm (7.6 Liters/Min.}. If
the HFB52 steering gear is controlling
an auxiliary cylinder, increased
minimum flow is required based on the
size of the auxiliary cylinder and the
vehicle's steering geometry.

Operation

What Happens During
a Steering Maneuver

When the driver turns the steering wheel,
he transmits force from the wheel to the
steering gear input shaft. A torsion bar,
pinned at its one.end to the input shaft
and at its other end to the worm shaft,
turns with the input shaft and exerts a
rotational force on the worm shaft. In
response 1o this rotational force, the
worm shaft, acting through the
recirculating ball mechanism, tries to
move the rack pistan axially through the
gear housing cylinder bore.

The rack piston’s axial movement is
resisted by its engagement to the sector
shaft, which is connected by finkage to
the steered wheels. Because of this
resistance, the torsion bar is twisted by
the input shaft, thereby actuating the
control valve. Pressurized fluid, directed
by the control valve, assists in moving
the rack piston axially through the
cylinder bore. The rack piston then turns
the sector shaft to steer the vehicle.

Shock Loads to the Gear

If the steered wheels receive a shock
load, the shock forces are transmitted
through the sector shaft, to the rack
piston, and onto the worm shaft. The
internal geometry of the steering gear
causes the control valve to send high-
pressure fluid to the correct cyfinder
cavity to resist the shock forces. By
absorbing the shock forces hydraulically,
the steering gear prevents objectionable
kickback at the steering wheel.

Unloading (Poppet) Valves

Some HFB52 gears are eguipped with
two unloading valves, one at sach end of
the rack piston. One valve or the other,
depending on the direction of turn, wil
trip as the steered wheels approach the
axie stops Iwhich must be set according
to manufacturer’s specification). The
tripped valve reduces pressure in the gear
and helps 1o reduce heat generated by
the pump. At the same time, the valves
also reduce forces on the steering
linkage.

Relief Valve

Some HFB52 gears, whether equipped
with or without poppets, are also
supplied with a relief valve. The refief
valve limits maximum supply pressure to
protect the power steering pump, but it
does not reduce pressure as the steered
wheels approach the axle stops.

Bleed Systems

Some HFB52 gears which are mounted
with the output shaft above the rack
piston bore are equipped with either an
automatic blead system or a manual
bleed screw.

The procedure for servicing the manual
bleed screw is described under “Filling
and Air Bleeding” (page 47) in this
manual.

If the unit has an automatic bleed
system, ilfustrated as optional on the il
flow diagram, no servicing s required on
the vehicle.




Troubleshooting Information

Preliminary Checks

When a customer comes to you with a problem related to his
trucks’s steering, you can save a lot of time and work if you
first verify the prablem. Make sure you're both talking the same
language about the sama problem. If he says the truck’s hard
to steer, find out exactly what he means. Is it hard steering
into & night or left turn? Only when turning the steering wheel
while the truck is sitting still? Is there only intermittent power
steering? Or is there no power assist at all?

If at all possible, and if it's safe to do so, test drive the truck.
If you're not famifiar with the rig, let the customer drive it
while you sit beside him. Take hold of the wheel while he
drives to get a feel for the problem he's talking about. Since
most of his driving will be with his truck hauling a load;
arrange for a load if one is required to reproduce the steering
problem.

Typical Steering System

Figure 1

Typical Steering System
{with Auxiliary Cylinder)

Figure 1A

Once you've determined the problem and its symptoms, don't
jump right in to tear the steering gear or pump apart. In most

6

cases, in fact, the gear should be the last component you
check. There are many other components in the steering system
that could be causing the problem (see FIG. 1 & 1Al These you
should check first,

Begin, then, by checking the steered wheels: make sure that
the tires are at correct pressure and equal all around, that they
are properly sized, and that they are not worn or damaged.

Next, have the front-end alignment checked and look for
abnormal looseness or tightness in the steering linkage, ball
joints, and king pins.

A service replacement hose or fluid line may be misrouted or
may be too small in diameter, or it may be restricted in some
other way. Reroute any hose that is kinked or bent sharply.
Replace any hoses that are not the same as original equipment.

Continue by checking the power steering fluid reservoir to make
sure that ail is up to the correct level. Also, check the pump
drive belt, if one is used, to see if it is slipping. The belt may
be tight, but it may also be glazed, and a slipping belt doesn't
always squeal. If you adjust the belt, check the specifications.

These are just some of the checks you should make before you
turn to the steering gear or pump. The Troubleshooting Guide
on pages 8 thru 10 explains what to diagnose for a particular
steering problem. Match the trouble symptom against the chart
and follow the recommended troubleshooting sequence. Doing
so will most likely save you time and may prevent unnecessary
repairs and costs.

Hydraulic Tests

If the checks described above all prove satisfactory, it is possible
that the cause of the steering problem can be traced to a lack
of pressure or insufficient flow. In this case, you may have to
do more detailed troubleshooting that involves conducting
hydraulic tests.

Preparation for Hydraulic Tests

To conduct the following hydraulic tests, first install a flow
meter, pressure gage and load {shut off} valve in the fluid
supply line to the steering gear, as indicated by the instructions
that come with the flow meter. Steering system analyzers are
available with the 3 units integral. Place a thermometer in the
reservoir (FIG. 2). You must use a flow meter, and it is
recommended that you use a thermometer, if you are to
troubleshoot the hydraulic system accurately.

Start the engine and warm the hydraulic system up by partially
closing the load valve until the pressure gage reads 1000 psi
{69.0 Bar]. When the fluid temperature, as indicated on the
thermometer, reaches between 125°F (51.7°C} and 135°F
{67.2°C], open the ioad valve. The system is warmed up, and
you can conduct the tests.

(&
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PRESSURE LOAD

{ SHUTOFF)

N FL
POWER STEERING METER

PUMP

Figure 2

CAUTICN: Do not close the load valve completely and leave
it closed, or you may damage the pump. At no time allow
fluid temperature to exceed 180°F (82.2°C). Run all the
tests at the prescribed temperature range of 125°F
(51.7°C)-135°F (57.2°C).

- Power Steering Pump Pressure Test

With the engine idling, close the load valve and read the
pressure gage. If the pressure reads below the minimum

specified by the pump manufacturer, repair or replace the pump.

CAUTION: Do not keep the load valve closed for longer
than 5 seconds to avoid damaging the pump. Ciosing the
load valve causes the pump to operate at relief pressure
and the fluid temperature to increase rapidly. Allow fluid to

, coof between 125°F (51.7°C) and 135°F {567.2°C} before
you resume with the other tests.

Power Steering Pump Flow Test

WARNING: MAXIMUM FLOW RATE FOR THE HFB&2
STEERING GEAR IS 6 GPM (22.7 LITER/MIN). FLOW RATE
SHOULD NOT EXCEED 6 GPM (22,7 LITER/MIN).
EXCESSIVE FLOW CAN CAUSE DAMAGE TO INTERNAL
PARTS OF THE STEERING GEAR, WHICH COULD RESULT
IN A LOSS OF POWER STEERING.

NOTE: If flow specifications and methods of checking flow
rate are provided by the vehicle manufacturer, you should
follow those instructions rather than the precedure
described below.

With the engine idling and the fluid temperature between 125°F
(61.7°C} and 135°F (67.2°C}, check the pump manufacturer's
specifications for flow rate. Compare these specifications with
the flow rate on the flow meter.

Now, fully close the load valve until the pressure gage registers
the pressure at which the pump is relieving. When pump relief
is reached, flow rate must be zero. IMMEDIATELY OPEN THE
LOAD VALVE. The flow rate must instantly return to the
original reading. If this rate does not return immediately, the
pump is malfunctioning, which can result in intermittent power
assist. -

Now, set the engine at governed rpm, and fully close the load
valve again until pump relief is reached. At pump relief, the
flow rate must be zero. IMMEDIATELY OPEN THE LOAD
VALVE. The flow rate must instantly return to the original
reading. If this rate does not return immediately, the pump is
malfunctioning, which can resuit in intermittent power assist.

NOTE: Conduct the pump flow test once at idle rpm and
three times at governed rpm.

CAUTION: Do not allow the fluid temperature to exceed
180°F {82.2°C). Run each phase of this test between
125°F {51.7°C) and 135°F {57.2°C}.

Steering Gear Internal Leakage Test

To test the steering gear for internal leakage, you must first
prevent operation of the gear's internal unloading (poppet)
valves or relief valve {or both, in some gears). This will allow
full pump relief pressure to develop. To prevent operation of the
poppets, place an unhardened steel spacer black, about 1 inch
thick and long enough to keep your fingers clear, hetwesn the
axie and stop at one wheel {see FIG. 3). To prevent operation
of the refief valve, remaove the relief valve by following
disassembly step 16. Install the relief valve plug, special tool
J29058, in its place.

Figure 3

NOTE: Be sure you reinstall the relief valve, with new seals
and O-rings, back onto the gear. Follow assembly step 24.

With the fluid temperature between 125°F (51.7°C| and 135°F
{57.2°C}, turn the steering whee! until the axle stops bottom on
the spacer block (FIG. 3).

CAUTION: When running this test, do not hold the steering
wheel in the full turn position for longer than 5 to 10
seconds at a time to avoid damaging the pump.




WARNING: KEEP YOUR FINGERS CLEAR OF THE AXLE
STOPS AND SPACER BLOCK DURING THIS TEST. MAKE
SURE THAT THE SPACER BLOCK CONTACTS THE AXLE
STOP SOUARELY. CONTACT THAT IS NOT SQUARE COULD
BREAK THE AXLE STOPS OR DANGEROUSLY THROW DR
EJECT THE SPACER BLOCK.

Apply 20 Ibs. {3.1 KG) to the rim of the steering wheal during
this test to be sure that the steering gear control valve is fully
closed. The pressure gage should now read pump relief
pressure, as noted during the pump pressure test. You can now
read steering gear internal leakage on the flow meter.

Acceptable internal leakage can range from 0 to 1.5 gpm. (5.7

Liters/Min.)

Repeat this test for the opposite direction of turn.

If internal leakage is greater than 1.0 gpm (3.8 Liters/Min.)
and there is an auxiliary hydraulic cylinder in the system,
repair the gear. If the internal leakage is greater than 1.5
gpm (6.7 Liters/Min.) and there is an auxiliary hydraulic
cylinder in the system, controlled by the HFB52 gear,
isolate the auxiliary cylinder from the system by
disconnecting the auxiliary cylinder hydraulic lines at the
HFB52 unit's auxiliary ports. Plug those ports with suitable
pressure plugs or caps. Connect the disconnected lines
together if a rotary auxiliary cylinder is in the system. Plug
the disconnected lines if a linear auxiliary cylinder is in the
system and disconnect the linear cylinder from the steering
linkage, making sure it will clear the steered axle. Repeat

the internal leakage test. If the internal leakage is less than

1.0 gpm (3.8 Liters/Min.), repair the auxiliary cylinder. If the
internal leakage is greater than 1.0 gpm (3.8 Liters/Min.),
repair the HFB52 gear. See internal leakage diagram (FIG.

4).

PUMP FLOW RATE V5 ALLOWABLE INTERNAL LEAKAGE,
HFB52 GEAR-VARIOUS SPEEDS OF STEERING AS NOTED

Liters/Min  GPM
22.7— 6%

188 — 57 FOR 2 HWT/SEC

15.1— 44 FOR 1.5 HWT/SEC

11.4— 3¢ FOR 1.0 HWT/SEC

W\

76— 27

1+

&
i

05 10 15 aem
| ! i

19 38 7.7 Liters/Min

ALLOWABLE INTERNAL LEAKAGE
@ STEERING GEAR 130° F (54.4°C)

FLOW RATE FROM PUMP @ 1000psi {69bar)
& ENGINE IDLE 130° F {54.4°C)

Figure 4

NOTE: When hydraulic tests are completed and fluid lines
are reconnected, check fluid level and air bleed the system.
Reference page 47.

NOTE: If all seals as included in the complete seal kit have
been correctly replaced, and the HFB52 steering gear
cannot pass the internal leakage test, or if intermittent loss
of power steering occurs, a service worm shaftfinput shaft,
valve sleeve assembly is required.

froubleshooting Guide

»l. Normal Noises

® You or the driver may hear a hissing noise from the cantrol valve when it is actuated

during a steering maneuver.

® You or the driver may hear a noise as fluid bypasses through the poppets at full turn.

® You or the driver may hear a noise from the system refief valve when it is required to

actuate.

® You or the driver may hear pump growl from some types of power steering pumps.

Il. Abnormal Noises

® If the power steering pump is belt driven, a squealing noise may indicate that the behts

should be tightened or replaced.

* A cficking noise heard during a turn, or when changing directions, may indicate that some
component is loose and shifting under load.

® A change in the normal noise of the pump may indicate that air has been induced into

the system or that fluid level is low.




lil. Possible Steering Problems and Causes

Road Wander °
® Tire pressure incorrect or unequal left to right.
* Components in steering linkage loose or worn {Steering wheel to road whesl).
* Wheel bearings improperly adjusted or worn.
® Front end alignment out of specification.
® Dry fifth wheel or poor finish on fifth wheel or trailer plate.
& Steering gear mounting bolts loose on frame.
® Steering gear improperly adjusted.
* Looseness in rear axle assemblies or trailer bogies.

No Recovery
® Tire pressure low
® Front end components binding
¢ Front end alignment incorrect
* Tight front axle king pins
* Dry fifth wheel or poor finish on fifth wheel or trailer plate
® Steering column binding
® Pump flow insufficient
¢ Steering gear improperly adjusted
® Steering gear control valve sleeve sticking

Shimmy
® Badly worn or unevenly worn tires
® Impreperly mounted tire or wheel
* Wheel bearings improperly adjusted or worn
* Components in steering linkage {oose or worn
® Wheels or brake drums out of balance
® Front end alignment incorrect
® Alrin the hydraulic system

External Qil Leakage

* Ffinding the location of a leak may be difficult, since ail may run away from leak source,
the fittings, hoses, pump, ar gear to a low point on the gear or chassis.

® Aleak fram the vent plug at the side cover indicates failure of the sector shaft oil seal
inside the side cover.
Oversteering or Darting
¢ Dry fifth wheel or poor finish on fifth wheel or trailer plate
® Front end companents binding or loose
® Steering column binding




Steering gear improperly adjusted
Steering gear control valve sleeve sticking
Rear axle mounts {rear steer)

High Steering Effort in One Direction

High Steering Effort i

Unequal tire pressure

Vehicle overloaded

Inadequate hydraulic system pressure

Excessive internal leakage in one direction of turn only {verify with internal leakage test}

n Both Directions

Low tire pressure

Vehicle overloaded

Low hydraulic fluid level

Low pressure or flow from pump

Components of steering system binding

Restriction in return line, or fine too small in diameter
Excessive internal leakage (verify with internal leakage test)
Oversize tires (check manufacturer’s specifications)

Lost Mation (Lash) at the Steering Wheel

Steering wheel loose on the shaft

Loose connection between the steering gear, intermediate column, and steering column
Steering gear loose on frame

Pitman arm loose on output shaft

Components in steering linkage loose or worn

Staering gear improperly adjusted

’Eﬁcessive Heat [150°F {65.6°C) Over Ambient]. Not to Exceed 250°F {121°C)

Continuously
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Excessive pump fiow

Vehicle overloaded

Undersized repiacement hose or line

Restricted hose or line that is kinked or severely bent or internally blocked

Restricted recentering of gear valve caused by column bind or side load on the input
shaft

Poppet not adjusted properly {only for gears equipped with poppets)
Prolonged stationary vehicle operation

WARNING: IF THE HYDRAULIC SYSTEM FLUID BECOMES DVERHEATED, IT CAN
CAUSE THE SEALS IN THE STEERING GEAR AND PUMP TO SHRINK, HARDEN, OR
JRACK AND LOSE THEIR SEALING ABILITY.




Repairs and Adjustments on Vehicle

When you have conducted the checks and tests described in (he troubleshoaring
seetions, yau may find il necessary to repair or adjust the steering gear. Since
removing the geer from the vehicle is usually difficult and time-consuming, you wil
prohably find it easier 1o perfurm the following repars and adjustiments with the
grar nn the vehicle. The pholugraphs in this sectinn show 2 gear mounted on a
mack-up frame for clearer illustation.

1 The Sector Shaft Trunnion Seal

remoye pitman 1.1 If you fetert a lesk m the sectur shaft seal area,

arm un many HFBS? insaltauons you can remuve the
secior shalt seal parkage with the gear on the
vehicle. First, remove the pitman arm [FILS. §
gnd B, 15/16 mch bax end or socket wrench
required

NOTE NOTE: Use ot a chisel to spread the bass will
help you ta lonsen the pitman arm,

WARNING WARNING: WHEN USING & CHISEL T0
SPREAD THE PITMAN ARM B0SS IN ORDER
TO LODSEN THE PITMAN ARM FO
REMOVAL FROM THE SHAFT, MAINTAIN A
FIRM GRIP ON THE CHISEL AT ALL TIMES.
FAILURE TO DO THIS MAY RESULT IN THE
CHISEL FLYING LOOSE WHICH COULD CAUSE
AN INJURY. NEVER LEAVE THE CHISEL
WEDGED IN THE PITMAN ARM BOSS. IF YOU
CANNOT REMOVE THE PITMAN ARM FROM
THE SHAFT WITH A CHISEL AND YOUR
HANDS, REMOVE THE CHISEL FROM THE
PITMAN ARM AND USE A PULLER ONLY TO
REMOVE THE PITMAN ARM,

CAUTION CAUTION: If the HFBS2 unit being serviced
has the alternate automatic poppet adjustor
and slaeve assembly (18A) do not allaw the
input shaft (14] to rotate more than 1.5
revolutions from the straight ahead pasition
while the pitman arm is removed as this could
effect the automatic poppe! adjustment
necessitating the disassembly of steering gear
and poppet adjustor 1o resat for automatic
poppet adjustment. (See altarnate poppet
construction page 198 & 19C).

NOTE NDTE: When the steering gear is in the
“'straight ahead position” the timing mark an
the end of the sector shaft 42) will be
perpendicular to the input shaft (14) and
aligned with the timing mark on the end of
housing (30) trunnion,

remove dirl and 1.2 Remove and distard the dirt and water seal (37) -
water seal IFIG. 71 Aigure d




clean sectar
shaft

disconnect and
plug return
ling

FRIMOVE

apply air
pressure to
return port

WARNING

remove seal,
and hackup
washers

tape sector
shaft

1.4

1.6

1.4

*Telli

Ciean the secior shaft 142) with 3 fine grade of
emery papsr (FIG Bl Ba sure 1o remova any-and
all paim

Clean the ares around the return ing port of
HHE5Z gear. Disconnect the raturn ing from the
port and plug the remirn ling

Remnove retaming ring 1361 using & screw dover
to pry the end of the retainer loose (HIG. JI

Hold a shop tag uver the sector shalt [42) ang
housing {30) In the srea where dirl and water
seal was removed, and apply shop an pressure (o
walve housing return port (HG. 10)

WARNING: WEAR EYE PROTECTION AND BE
SURE TD COMPLY WITH DSHA OR OTHER
MAXIMUM AIR PRESSURE REOUIREMENTS.

The air pressure will Jorce the two piece seal
(33), *Teflon back up washer (341 and sieel
backup washer 1351 10 pop out of the gear and
flud 10 lesk from the gear (HG. 111, Be prepared
10, ant stop the shop air pressure as soon as the
seal and washers are free of the housing. iscard
seal 133) and washer (34)

Cover the serrations of the sector shett (434) with
nne |i'|',,fl:!.' |"|?- '!T‘!»"l.':ll.:!'l[j TApe avior l‘..'||“-'T.-‘J.~.:]|"rg the
saals during matallation (FIG- 121

o iegisteced rademaik of DuPoert Coe

1l LU UGk

Ficura &

Figure 110

Fiyure 12



install seal and
washers

WARNING

nstall
retaining ring

pack with
grease and
install new dirt
and water seal

install pitman
arm

WARNING

install and torque

pitman arm bolt

CAUTION

reconnect return
line

1.9

110

11

101

11

1

7

n

2

Apply clean grease 1 0.0. and LD, of 2 new seal
(33} Install the new seal wath the side isbeled
“0l Kide" toward 1he hoosing (300, 8 new
*Teflon back up washer (34) and the stesl hark
up washer 1351 intu the housing using fonl
76815 1o push these parts inio place (HG 131

WARNING: THE SIDE OF SEAL (33) LABELED
“DIL SIDE” MUST BE TOWARD THE
HOUSING. THE SEAL WILL NOT FUNCTION IF
THE SEAL IS REVERSED AND A LOSS OF
POWER ASSIST MAY DCCUR,

Install reraining ning 136} making sure it 15
properly segted m(the houseg seldmg tmy
groove IFIG, 141,

Park the caviy around the seal ared ol seclw
shaly (421 wath ligh tempesature mdustiel grease
per Russ specilicanon 045231, *Mobl Temp 1 or
7 ur equivalent. Install & new dut and water
excluder seal (371 using JZ6E1S 1ool or a sutahle
blunt ended drfi (Fs 150 Bemove the tape from
the sector shal sereanunns

Bepanneet pitman gmm, making sure it the
timing mark on the et atm alighs walh frmng
mark on the sectyn shall tHEG 16

WARNING: WHEN USING A CHISEL TO
SPREAD THE PITMAN ARM BUSS FOR
ASSEMBLY ONTO THE SECTOR SHAFT (42),
MAINTAIN A FIRM GRIP ON THE CHISEL AT
ALL TIMES. FAILURE TO DO THIS MAY
RESULT IN THE CHISEL FLYING LOOSE
WHICH COULD CAUSE AN INJURY. NEVER
LEAVE THE CHISEL WEDGED IN THE PITMAN
ARM BOSS.

Insert the piiman arm ciamp bolt and mat
assembly, using & grade B bolt IAG. 171 0F the
balt i lubrgated or plated, torque it to 16U-180
I The, (217-244 Nomi i its dry and snplated,
\grgue i1 o Z20-240 + Ibs 298-320 N m
CAUTION: Be sure there is no spreading
wedge left in the pitman arm bass before
torquing pitman arm clamp halt.

1,34 Unplug and recornect telurn fne fo HEBED it

- (S pelY (AR LSRRGS by T 1y e
Wiohit Tamp mow iegsiersg vodemars o kob

Figure 16

Tiure 17



fill and bleed 1.15  Before aperauing the steering gear, fill the system

system with the recommended fiuid and bleed air from
the system by following the Filling and Air
Bleeding instructions on page 47.

2 The Worm Shaft/lnput Shaft Seal

remove input 2.1 |f there 15 3 lesk in the worm shafifinput shaft
coupling; clean seal assembly 16 and 61, you can usually replace
input shaft the seal assembly with the gear un the vehicle

Slarl by remaving the input coupling and seal
protector (611, (HG. 181

WARNING WARNING: DO NOT ORIVE DR PRY LOUPLING
FROM WORM SHAFTINPUT SHAFT.
INTERNAL DAMAGE TO THE STEERING GEAR
CAN RESULT. IF COUPLING IS TIGHT, INSERT
SCREWDRIVER INTO SLOT TO RELEASE

(lean the exposed aren of the worm shaltfnput
shaft (14} with & line grade of emery paper IFIG.
181 Be sure 1o remeve any and all pant

remave and 2.7 Remove and plug the retum line [FIG. 201

plug the return

line

remove seal 2.3 Remove and dscard the dirt and water seal 12)
(FIG. 211,

Temove 24 Remove the seal retaning ring 131 from the valve

retaining ring howsing (71 (FIG. 721

11



apply air 25 Hold 2 shop rag over the worm shaltfinput shalt
pressure to port (141 and spply shop 20 pressure (o the valve
housing (7} return pory (FIG. 731,

WARNING WARNING: WEAR EYE PROTECTION AND BE
SURE TO COMPLY WITH OSHA OR OTHER
MAXIMUM AIR PRESSURE REQLIREMENTS.

remove seal and 26 The ar proessore wall Torce the (wo-prece npul

washer shalt sesl 15 ad Bl and the steel backup washer
(Lo pop sur ol the gear. and some Hud wall
leak tom the gear (HG d4) Dgcard the two
piece seal Disconnect the shop air as-soon as the
saa| gssembly 18 out

install seal 2.7 Apply clean gresse 1o 1he new worm shattinput

package shatt seal assamibly (B, bt and 10 the worm
shattinput shaft (141 seal area Install the new
wwn-piece seal 16 and B Bar side out ana the
stepl batkup washer 141, using seal driving toal
JZORRI IFIG. 250 Install the retaining nng 120
with the apprepaate relaming ring phes.

grease input 28  Pack the area sround the worm shaftinput shatt

shaft 1141 and dirr and water seal (7} rawiry wath high
temperature indusirial grease par Ross
specification 045231, Mokl Temp 1 or 7 or
eouivalent IFIG. 761

install dirt and 2.8  Insrall the new dirt and water seal {21 anin The

water seal and input shall (14 with the part number facing out.

seal protector Use tool J26654 o & sunable blunt-ended drifl Lv

press Lhe seal into s counter bore. IFig. 270 |
the new seal has a sealing lip on the 0.0,
musl be against the valve housing (7) fage. 1T the
new seal does not have a lip an the 0.0., the
outer end of the seal must e flush with valve
housing tace. Apply more of the specid! grease (o ;
e cupped side of seal protector 1611 and e
assermble over ingut shaft and against valve bigure 2
iausing,




reconnect ling 210 Remove the plig and reconnect the retumn line.

reconnect input 211 Reconnect the inpul cougling. If the inpur coupling

coupling male assembly shdes free of the female ond
during reassembly, realign the timing marks i
msure proper phasing of the U-pints. Refer 1o
vehicle manufacturer for recommended torgue

WARNING WARNING: MISTIMED U-JOINTS CAN RESULT
IN A BUMPY SENSATION AT THE STEERING
WHEEL AND POSSIBLY AFFECT STEERING

CONTROL
fill and bleed 2.12  Belore operating the steenng gear. fill the system
system with he recommended find and biesd ae lrom

the system by following the Filling and Air
Bleeding mstructions on page 47

Adjustments

You can make three adjustments 1o the gear while 1t 15 mounted oo the vehicle:
thee worm shiaft preload edjustinent, the pappet valve adjustient, il your near i
equipped with poppets, and the sector shaft adjusimen

3 Worm Shaft Preload Adjustment

(With vehicle enging otf)

lposen sealing 4.1 Back off the worm shalt adiusting screw sealing
nut and nut (41} three turng (HG. 281 Back aff the worm
adjusting screw shaft preload adjusting screw 1400 one wm (FIG

28} Inspert the threads between the fam nut and
housing end for foreign matier, Clean the threads
ar replace the sealing nut it necessary (FIG. 301
718 inch hox end and 1/4 inch Allen wrench

required.
torgue adjusting 3.2 While someone lightly moves the steering wheel
SCIRW back and forth sbout one inch total, tornua the
worm shaft preload adjusting screw 400 o 75-30)
n. lbs. {7.8:34 N ml. Figure 30



NOTE

torque sealing nut

NOTE

NOTE

CAUTION

set axle stops

install flow
meter

3.3

47

4.2

NOTE: While torquing the adjusting screw,
make sure that the worm shaft adjusting

screw sealing nut 141) does not tighten (FIG.
311,

Turque Lhe worm shaft adjusting serew sealing
ol (470 1o 40-50 T, Mo, (54-B8 N ml making
sure 1hat the worm shall preload adjusting sorew
{401 does not move,

NOTE: If the sealing matenal in the sealing
nut has separated, remove the adjusting screw
and replace the sealing nut with a new one
onto the nonslotted end of the adjusting
screw. Then, assemble and adjust the
assembly as described.

Poppet Valve Adjustment
|With vehicle enging onl

NOTE: This adjustment is for all HFB5Z gears
equipped with poppet funloading) valves,
except automatically set poppet valves,
whether they are alse equipped with a relief
valve or not, Only the poppet on the lawer end
[closed end) of the housing is adjustahle.

CAUTION: If the unit being serviced has the
alternate automatically set poppet adjustar and
sleeve assembly (184) these poppet valve
adiustment procedures do not apply. See pages
50 & 51 for automatic adjustment procadures.

Before you adjust the poppets; set the axle stops
according 1o the manufaciurer’s specfications.

Install & pressure gage or & flow meter/pressure
gage package into the supply ine fram the pump
10 the gear. Make sure that the fiow merer can
be pressurized. Bring the fluid temperature to
between 125°F and 135°F 151.7°C and 57.2°%0),
using the merthod 1w warm the system up
described in the troubleshouting section, page /.

Figura 31

17



rotale sector 41
shaft to

pasition rack

piston

CAUTION

NOTE

loosen sealing 4.4
nut and
adjusting screw

set adjusting 44
screw & tighten
sealing nut

la position the rack pistan for pappet adjusiment,
abserve the end of sector shaft 1421 for direction
af travel with the enging at wle. Have the
steering wheel roiated in the dirgction thar wil
rotate the secior shah
laxie against axle swop) clockwise (CW) or
counter-ciockwise (TEW) as indicated by the shalt
ridation arrow placed as shown m FIG. 32 or 3]
and puinting toward the adjusiable poppel and
closed end of housing (301

to ihe end of ity iravel

CAUTION: If relief pressure is reached while
the steering wheel is at full lock (axle against
axle stopl, release the stesring wheel from this
position. At no time should relief pressure be
maintained for longer than 5 seconds as
damage o the pump may result

NOTE: You must maintain enough force on the
steering wheel 1o assure that the steering gear
control valve is completely closed when
reading pressure gage.

Unee you have the sieenng whesl in full lock
{axle against axle stop) in the correst direction,
Inosen the poppet adjusting serew sealing nut {33)
and the poppel adusting screw (38) unal the
Pressure fage reads maximum pump relisf
pressure (FIG. 341 11/16 inch box end and 1/4
nch Allen wranch required.

Sciew in the popper adjusting screw 138 unril
the pressure gage shows a swgnificant drop in
pressure, 200-400 psi (V3.8-27.6 Barl wilh (he
steering wheel in full lock. Tighten the poppet
atjusting sealing nut (39 10 1218 ft Ibs. 11524
N m

ADJUSTABLE POPPETj
.—J

I -ADJUSTABLE POPPET

Figure 37

rADJUSTHBLE POPFPET
r‘i,".i.l - | i
S ! o
o _I.‘II,'::‘ Ilj:éi?‘ |_ ‘ lI
I %% 4
S, = e
AN |
| ‘ﬁ'::"p:‘_h:'_-,f 'y —
[ A oY
__‘[ | i -
S Y e
ADJUSTABLE POPPET -

Figure 33

Fiqura 34




HFB52 Explodad Assambly Visw— Typical
fem Mo, Dascrigtion
1. Hexagor Kead Bolt (404718 x 2.00)
2. DOirt & Water Seal
3. Releining Ring
4. Steel Back-Up Wazher
5. Seal Cup
G, “0"Ring
7. Valve Houzing
3, “0" Aing
A, Thrust Washer [2)
10, Thrust Bearing
11.  Telon Sezl-Ring (2]
12, 707 Ring |2}
13, Valve Sloove
14 Worm Shalt/Tnput Shaft &zsembly
15. ™07 Ring {2
18, Sesl Ring [Plastic|
17, Rack Piston
18, Retaning Ring |71
19.  Pappet Sest (2]
194, Rutomatic Poppet Seal and
Sleeve sy
20 Foppel 2
21 Bpring
22 Wylon Spacer Rod
23 Balli25)
24, Ball Return Gaide ()
25, Aol Return Guide Clip
240, Seal
28 Lock Tab 2|
245, Cop
27 Hux Head Scraw |2)
274, Bpacial Scrow (2}

20, "0" Ring
284, "0" Ring . 3
28, Seul Ring [Plestic) 60

294; Geal Ring {Plastic) 77

s 1)

30, Housing Lo
31, Rutaining Reng )
32, Besring O

33 Sesl (I piccel

34, Teflon Back-Up Washer

35, Greel Back-Up Washer

36, Retnining Ring

37 Dirt & Water Soal

33 Adjusting Screw (1 250 long)
19,  Sealing Nut |3/8-24;

394 Popper Stopscraw

40 Adjusting Screw (1500 bong)
41, Senling Mut [1/2-200

4%, Sector Sheft

&3, Adjusting Screw

44, Relainer

45, Retaining Ring

46, - 5eal [2 piece]

47. Teflon Back-Up Washar

48 Steal Sack-Up Weswer

43 Side Cover Gaske:

53.  Side Cover Ass'y

51 Jem Nt 172-201

5% ¥emiPlug

53, Speciel Bolt (B {BME-3x 17

54, Elead Ecrew

544 Amomatic Bieed Scraw

55 Specig! Pin

53 Spring

57 Rmomatic Bieed Passzge Way

See!-Dptions

53 Reliet Valve

59, 07 Ring

60.  Sesl Ring

51. Sesl Frofector

EL "0 FRing

1 Usod with Automatic 45
um__pﬁ Foppat Adjustment i 44
- 4z L\_.u
F Ny
o g
S L A\
'~

*Note: Locktabs {26) are an integral part
of ball return guide clip {25/26)
In latest saal kits

P 284
AR
Cr i+ B Pt
.........-r\... e X ...-__._ g
2, L : e
ey % Ahternate
S, 254 Construction
Wiz
o
pl P s
L8 s Altg B 59
i ! e 58
e ....\ P i o P -
PO Y SR
i 2 o /B0
5 i et ‘
.I.Uv).!—r:.. L __.......rﬂ..ﬁ K
\\# i A rn_# ¥ ...-w._hu. _ .._\..._.
Mﬂ ._.m ra mm- m..._\ v ....w-_w.ﬂuu. - " J.-
A
j”.,_] Altarnative Construction & "
188 Automatic Poppet Adjustment \ Bl =y
ASEEMBLE OINT AND WATER
SEAL WITH PRRT NUMBER
FACING OUT
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lucate
adjusting nut

remove the
drag link

CAUTION

NOTE

center the
sectar shatt

chock
for lash

position adjusting
SCIEW

check for lash
gliminate

lash

recheck
for lash

connet
drag link

5.1

8.2

5.3

bd

hB

0.l

5.8

b4

Cross-shaft or Sector-shaft Adjustment
IWith wehicle engine oft}

It 1he sectar-shatt adjusting screw am nust {51,
Incated nn the sids cover, 1s not sccessible, the
stoering gear must be removed pror to
adjustment.

I the sectn shaft adjustng screw (43) s
accessible; 1emuve the drag hnk from the pitman
Arm.

CAUTION: This adjustment must be performed
with the sector shaft on its center af travel,

NOTE: Because of pitman arm or internal
stops or poppet adjustment the “center of
travel” for this adjusiment may not be the
center of sector shaft or handwheel rotation.

Tu position the secior-shafr 142 on contor of
tavel for this adjustment rotate steening wheel
lwarm shaltfioput shalth until the timmg mark
across 1he end ol the secwor shalt s perpendicular
L the worin shaftinpu! shaft (141, See Fgure 35
payge 20,

With the sector shalt [42) in the center position,
gresp 1the poman armoand gently iry 1o mova this
arm hack and forth o the direction of ravel
Finger-1ip force 15 adequate o detect lash of &
Innse secior shatt There must be no movement
of the input shatt or sector shatt. It no lash 1=
detected, do not adypst

It lash is detecied, loosen jamonut (51) with &
34 inch socket and move the adjusting screw
(A3} clockwise until the sectur shafl and rack
piston 1171 are in conteet, |Use no more than 10
f b= 114 N ml of worguel. Then, wn the
adjustng screw counterclockwise one turn

A1 1his peint, there should he lash ar the pitman
arm.

To adjust, slowly tun the adjusting sorew (43
clockwise untl no lash is feli at the pieman arm.
Hold the adjusting serew i place, and tghien the
jam nut (1), Final torque 4045 fi. lhs. (B461 N
ml.

Recheck the pitman arm for lash, Turn the
steering whesl Y% turn each side of center. No
lash should be fell, 1T lash ewsls, repeal
adjusiments 5.3-5.8

Reconnect drag ink to priman arm.

194



Torgue Chart

o

Part Name

Valve housing binirs |4]

Valve housing balrs 14)

Poppet afjusting screw sealing nui
Pappel stap screw

Meliet valve

Manual bleed scraw

Automatic bleed sorew

Auxiliary eylinder fiting

Pupper seat

Poppet seat and sleeve 55y

Warm shatr adjusting screw segling nur
Worm shaft preload adjusting screw
Hex lead serews (7]

Allen hea or Tors head serews (2l
Seetor shaft adjusting serew jam nut
Speesal bults (4)

sperial bulis 14)

Pitmman am ctlamp bl

Pitinan arm tlamp bal

Universal joint bolts — torque

All torques specified in this manual are for

ltem Number

1

1 1t lubricared
a9

354

ha

54

54AA
14
194
41
40
27

274

51

53

53 if luhricated
Lubricated or Plared
Ury ur Unplated

Torque

45-55 fr. Ihs. |
33-40 Tt ths, |
1218 11, Ihs. |
1526 ft. [bs. {
23-35 . s, |
2733 in, Ibs.
16-20 fr Ibs,
29-35 1. lhs. |

6170 N mi
45-54 N )
16-24 N m|
20-34 N m)
J4-48 N my
[#1-3.7 N m)
2224 N om)
J4 48 N oml

20-25 ft. Ihs. (27 34 N 1)

811 11, lhs |1
4050 11, s |

215 N ml
S1-ER N m)

25300 in, Ibs. (2834 N ]

1472 h, s, |
1422t lbs. |
A0-45 h 1hs, |
150170 . I
TB-1208 .l
T60- 1800 fr (by
220-240 £ s

to vehiele manufacturer's spacificanions

TH-30 N ml
1930 N m)
BT N m)
203230 N m)
146174 N om)
VAREZE N
A2A8-325 N m)

dryfunplated parts nnless uthenwise spacied,

Tools and Materials Required for Servicing

SRVICE Mianial
Masking tape

Grease — “*Matil Temp 1 or 2 or eaunalent
Wheel hearing grease
Adjustable wiench

Pocket knite

Torque wrench — in hg. (N mi
Torque wrench — 1 ths, (N mi
Satt punch

Rubher nialier

Allen wranch ser

Vise

Special Taols*

Cumplate Tuol Kit JZ6R38
Seal Installation Toal JZBE5-M
Seal Compression Toal J26548
Seal Installavan Tool J20647
Seal Cumpression Tanl J26648

Poppet Seat Tnnl

Aetaining nng plisrs

Breaker hay
Hatchot

Sockets: 112, 5/8, 1318, /I8, 15/18,

1 meh

Allan sockers: 144, 532, 318 inch
17-point sockets: 11416 and /8 inch
Tarx sockets: 1-30, £10

Pitman arm pailler
Sctew driver

Slol type screwdrivar sockar

Chigel

Box end wrenghes: 1118, 24, 1B inch

seal Installation Taol
el Driving Tool
Seal Diving Toal
Aelief Valve Piug
Bearing Mandral

446452 nor wncluded in kit J2ER38)

“wpecial Tonls Available Frym: Kent-Moore Tool Division
23764 Lintle Mack

Hoseville,

Ml 48066

Fhane: 213774 9500
TELEX: 2353477

“"Registered Trademark of Mahil Oil o

J2LB15
J7f53
J2BRh4
J24059
J26641



Disassembly
Preparation

® THORDUGHLY CLEAN OFF ALL OUTSIDE DIRT, ESPECIALLY FROM AROUND
FITTINGS AND HOSE CONNECTIONS, BEFDRE YOU REMOVE THE GEAR

* [rain the steering gear assembly.
» Hemove Input and output shaft connections per 1.7 and 7.1, Fage 11 and 14,

® |f lhe sleering gear has automatically set poppet adiustment adhere 1o all
cautions and procedures pertaining to these speca! units. Refer 1o aliernate
construclion suiomatic poppet adjusior seat and sleeve assembly (19A1 and
poppet stap screw 139A) on pages 198 and 190 10 make this determination

CAUTION: Do not sllow the input shaft on & steering gear with the automatic
poppet adjustment feature to rotate more than 1.5 revolutions from “straight
ahead position” when the output shaft is disconnected from the vehicle
steering linkage as this could disrupt the poppet setting achieved at initial
installation.

» Remove the supply and return ines from the gear, and immedigtely pluy all port
hiles and fuid fines.

WARNING; THIS STEERING GEAR WEIGHS APPROXIMATELY 60 POUNDS
Z7.2 KG DRY. EXERCISE CAUTION WHEN YOU REMOVE, LIFT, OR CARRY IT
00 NOT POUND THE UNIVERSAL JOINT OR INPUT SHAFT COUPLING ON OR
OFF THE INPUT SHAFT. INTERNAL DAMAGE TO THE STEERING GEAR CAN
RESULT.

s Hamove the steenng gear from the vehicle and take 11 10 a clean surtace |a
piece of wrapping paper makes an excellent disposable topl

o (Clean and dry the gear before you start 1o disassemble i1

* A3 you disassemble the gear, clean all parts in clean, perroleum hased solvent,
and hlow them dry nnly,

WARNING: SINCE THEY ARE FLAMMARBLE, BE EXTREMELY CAREFUL WHEN
USING ANY SOLVENT. EVEN A SMALL EXPLOGION OR FIRE COULD CAUSE
INJURY OR DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO COMPLY WITH OSHA
OR OTHER MAXIMUM AIR PRESSURE REQUIREMENTS.

CAUTION: Mever steam clean or high-pressure wash hydraulic steering
components. Do not force or abuse closely fitted parts.

e Keep each part separate to avoid nicks and burrs.

& [hiscard all seals, O-rings, and gaskets removed from the gear Replace tham
with new parts anly,

Disassembly

position gear 1)
and sector shaft

Position the gear In a vise with the gear's worm
shaftfinput shaft [14] in a horizantal direction.
Rotate the worm sheftfinput shaft with an 11/16
inch or 314 inch 12 point socket or box end
wrench Lo position the timing mark located on
the end of the sector shalt 142) to 3 vertical
direction (FIG, 351,

TIMING MARK

Figqure 37

il



CAUTION

remove dirt and £
water seal

clean sector 3
shaft and

loosen jam nut

lape sector 4
shaft

remove side b,
cover holls

NOTE

begin to remove B,

side cover &
sector shaft

NOTE

CAUTION

21

CAUTION: Clamp only against hausing
mounting bosses or attach a plate to the
maunting bosses for this purpose. Do nat
clamp against the body of housing.

Aemove and discard the dirt and waier seal 137)
from the: housing 130) trunnion FIG. 36,

Remoye any paint or corrosion fram the non
serrated sres of the sector shaft (42) as in 1.3,
Page 11, and loosen the sector shaft adjusting
serew jam nut 1510 (FIG. 371, 3/4 inch socket
renuired

Tape the serrations and bolt groove of the sectur
shaft 142} with one layer of masking iaps 1o
prevent lopse bearing ralls from "hanging up” the
sector shaft during n's removal [FIG 38). The
tape should not extend on to the sector shakt
bearing diameter

Prepare far fluid 1o dram, and remove the six
special bols (53) from the side cover (B0) with g
13186 inch socker IFIG. 381

NOTE: These bolts are special because they
are equipped with either a ring or washer
design on the underside of the head (FIG. 40),
It you replace one or more bolts, you must use
holts of either design and ol the SAME
SPECIAL TYPE AND LENGTH AS THOSE YOU
REMOVED. Do not use a substitute. You can
get these bolts through your OEM parts
distributor,

Begin to slowly remove the side cover (501 and
sector shatl 142] as an assembly (FIG. 411 Swop
removal whan the beanng rolls i the housing
bearing 32} are half exposed. Coat the bearing
rolls with gresss. As a means of starting the
removal of the side cover and sector shafl
pssembly, you mey use a soft hammer or wuolen
handle (FIG. 42)

NOTE: When the bearing rolls are half exposad
and it is evident that tha unit has a caged
bearing {rolls retained), the following caution
note does not apply.

CAUTION: Take care to remove this assembly
slowly, or it may come out too quickly for you
to retain the loose bearing rolls in the housing
bearing race. Follow the shaft end with the
bearing tool [J26651) to retain the rolls, or
when the rolls are hall exposed, be sure to
coat them wilh grease to retain them in the
housing bearing (FIG. 42). If one or more of
the rolls is lost, you must replace the entire
hearing.

Figurs 47



remove side
cover and
sector shaft

remove
retaining ring

remove backup
washers and
seal

remove hearing
rolls

remove jam nol

remove sector
shaft from side
Cover

NOTE

CAUTION

1

12,

Finish removing the side cover (501 and sector
shafl 112] a5 &n azzembly. Remove side cover
gesker (491 and discard

Remaove retaining ring 1360 Trom the housing (301,
using @ serew driver o kmife (o pry the end loose
IFG, 43,

Remnove stool backup washer (35, Teflon backuy
washer 134) and wo-mece seal 1331 Discard
washer 1341 and sesl (331 1FIG. 44)

If thir housing bearing has luose rolls, remuve the
19 bearing rolls from the bearing (321 race and
pul them aside as a sel for cleamng, inspacting
gnd resssembly

Remove the sector shatt adjusting screw [am aut

1510 (HG. 45]

Screwr the sectur shall adjusting screw (43
clockwise through the side cover 150) (FIG 46
Place he side cover extenor side down and |ift
the secior shatt out verncally (G 47)

NOTE: If the side cover bearing assembly has
uncaged (loose) rolls, the vertical pesition will
allow the side cover bearing rolls to fall into
the side cover, where you may easily collect
them. Immediately gather all of the side cover
bearing rolls and count them. The bearing will
have 39 rolls.

CAUTION: Take care not to lose any rolls
during disassembly and assembly, or you will
have to replace the complete side cover
assembly,

Figura 413

Firqure 44

Figure 45

Figure 46

Figure 47
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WARNING

remaove retainer 13.

and adjusting
SCIEW

remove side 11,

cover seal
package

remave adjusting 15,

screws and
sealing nuts

NOTE

23

WARNING: IF THE BEARING IS THE
UNCAGED (LODSE! ROLL TYPE, DO NOT MIX
THE ROLLS FRUM THE SIDE COVER WITH
THE ROLLS FROM THE HOUSING BEARING.
THE BEARING RACE AND ROLLS ARE A
MATCHED SET. INTERCHANGING THE ROLLS
COULD RESULT IN PREMATURE BEARING OR
SEAL FAILURE, WHICH COULD CAUSE A LOSS
OF POWER STEERING.

Orly i1 replacement of the retainer and ar
adjusting screw s reguired [see inspection
procedure B page 321, unsiake the rotamer (44)
using & sutable chisel and w11 out uf the
seciar shaft 1421 pockel and remove adjusting
serew (431 Discard the retminer (HG 4B

Remuve the side cover retaming ring 14%) (HG
AY1, the side cover seal (7 peee) (461 the Teflon
backup washer (471, and the steel backup washer
|48) from the side cover (501 IFIG. 501, Discard
the wo-piere seal and the Teflon backup washer.
Hemave the vent plug 1521 and discard il

Lonsen the warm shatt preload adjusting screw
sealing nut 141) with a /8 inch box end wreach,
gnd lousen the worm shaft preload adustng
screw [40] gbout two turns with a 1/4 ingh Allen
sncket of screw driver (FIG. 510 If your gear is
equipped with poppels, lousen the popper
adjusting sealing nut (391 and the poppet
afjusting screw 1381 sbout two tumns: 11116 mch
box end and 174 inch Allen wrench reguirad.

NOTE: The worm shaft adjusting screw and
sealing nul and poppet adjusting screw and
sealing nut or the automatic poppet stap
screw (plug) assembly (39A)(E2) do not have
to be removed from housing (30) unless
apparent fluid leaks indicate the sealing nuts
or a-ring {62) be replacad.

Friyure: 48

Figurn 44
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remove reliet
valve, if
Biuipped

remove reliel
valve seal pack

remove seal
protector
and clean
input shaft

NOTE

remove valve
housing balts
and valve
housing

NOTE

16

14

Bernove the reliet vaive 1581 f squipped, from
the valve housing {71 IFG. 57) using a 1 inch
hex, sncker ar bnx ond wiench.

Remove end discard the two rebef valve 0 rings
144 and 141 snd the Tellon seal ring (60) from

she relief walvr 1581 (FIG. G0

Remove seal protector (611 from input shaft (14]
Clean any pant or foreign matter fram the
nonserraied area of the input shaht with a fing
grade of emery paper, as in 2.1, page 14
Miscard seal protecinr

NOTE: N is recommended that a line be
scribed across the edge of valva housing (V)
and gear housing (30} befare disassembly of
valve housing for carrect pasitianing at
reassemhbly.

Remnve the four valve housing bahs (11 with @
5B inch socket (MG, S41. Pregare fur some Huid

10 drain, and rempye the valve housing (/) IHE.
BA).

NOTE: The valve sleave [13) will probably
remain in the valve housing.

ligure 57
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WARNING

remove valve
slerye

remove Lhrust
washers and
hearing

NOTE

remove seal
rings

remave O-rings

remove O-ring

remove dirt and
water seal

20

20,

M

22.

2d.

24,

25.

WARNING: DD NDT DISASSEMBLE THE
WORM SHAFT/INFUT SHAFT ASSEMBLY (14),
WHICH INCLUDES THE WORM SHAFT, INPUT
SHAFT, TORSION BAR. TORSION BAR PINS,
DRIVE RING AND DRIVE RING RETAINER,
AND INSERT. DO NOT UNBEND THE ORIVE
RING RETAINER TANGS THAT HOLD THE
DRIVE RING IN PLACE (FIG, 58). DOING
EITHER WILL ALTER THE VALVE TIMING,
WHICH COULD CAUSE THE VEHICLE TO PULL
TO DNE SIDE DR THE DTHER.

Remnve the valve sleeve 113 trom the valve
housing (71 (FIG. &7)

Remove the fist thiust washer (8), the thrust
bearing (101, and the secund thrust washer 18]
fram the valve housing (7] IFIG. 58).

NOTE: The thrust washer {8) may stay on the
end of the valve sleeve. If so, remave it from
the sleeve,

Remove and discard the two lebion seal rings
(11} from the valve sleeve (13) (FIG. 59)

Remove and discard the two backup O-ings (120
from the grooves in the valve slesve 13)

Remove and discard seal ring (0) fram valve
housing /) and the automatic biced passage way
seal (b7} it ncluded.

Renjove and discard the dirt and water seal (2)
(FIG. BOI.

Figurn 57

Figure 58

Figure bl
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remoyve
retaining ring

remove valve
housing seal
package

remove rack
piston and
warm shaft

NOTE

NOTE

remove ball
return guide
clip, if eguipped

NOTE

NOTE

28.

28,

Ramove the retgining ring 13] IFG. B1).

Aomove the steel backup washer (4, The inpul

shall sesl qup 51, and the isput shaht U-png 14
lwin e valye housing 171 [HG. B21 Uhseard the
segl and U-ring

Remove the rack piston 1T/ and worm shalt
input shalt sssembly [14] tram thin gear hogsing

13U as an assembly [FIG. R

NOTE: The worm shaft part of the assembly
will be inside the rack piston, with the input
shaft part of the worm protruding fram the
rack. Take care when you remave this
assembly from the housing to pravent the
Teflon rack piston seal ring (28] or (294),
from getting caught in the sector shaft cavity.

Sel the rack pston and worm shattinput sha't
assenibly on & ciean 180 1o kesp The mston from
ralling,

NOTE: The HFB52 gear will have one of two
rack piston designs.

For rack pistons with (he ball retarn guide chp
{25), bend the tangs down thal are on the chg or
on Lhe 1we lock 1abs (261 (HG. B4l Remove the
\wo hex head bolts {27], tabs and clip. Discard
lock tebs {HIG. B5) 172 inch hex socket required.

KWOTE: The current HFBSZ units and seal kits
will utilize a ball return guide clip [25/28) with
the two lock tabs integral to it.

NOTE: If the seal kit being used includes a
ball return guide clip (25/261 with integral lock
tabs, discard the ball return guide clip remaved
from the unit.

Figure B1

_—:-—fui._

Figure B4

2



remove ball
return quide
cap, it equipped

CAUTION

remove guides
and balls

NOTE

CAUTION

a0.

31

For a rack piston wigh the ball return guids cap
{26A) instead of the clip, remave the twa spagial
serews [27A) which will recuire either a 5/32 inch
gllen wrench or a T-30 torx wrench (FG. B6I.
Hemowve the ball return guids cap and the ball
return cap seal [25A1 IFIG. 67). Discard screws
and cap sesl

CAUTION: If the rack piston assemhly has the
automatic poppet adjustor seat and slesve
assembly (19A) handle the rack piston
agsembly with care so that the set position of
poppet adjustor is not disturbed.

Remove the halves of the ball return guide (124
{FIG. GB1. Nex1. remove the 24 steel balls (23
fram the rack piston 1171 by rotating the worm
shafifinpur shaft (14) unnl the balls tall out
{MG. 641

NOTE: The ball return guide is closely fitted
with the rack piston, and you may have to
remove the halves by carefully insarting &
screw driver batween the rack and the guide.
See compasite picture of both assembly types
in FIG. 70.

CAUTION: The 25 stesl balls are @ matched
set. Take care not to lose any of them. If you
lose any of the balls, you must replace them
with a complete, new set,

Figurn 70



WARNING

TEMOVE WO
shaftfinput
shall

remave seal and
0ring

remove worm
shaft seal and
ring

remove hleed
seraw

J2

33

a4

35.

WARNING: INCORRECT MATCHING OF
BALLS, WORMSCREW AND RACK PISTON
CAN RESULT IN LOSS OF STEERING, WHICH
COULD RESULT IN AN ACCIDENT,

Remnve: the warm shattinaur shafr assembly 114)
fram the rack piston NTHING. 7

Remove and discard the 1ellon rack piston seal
rng 129 ar 7941 and hackup Oong 128 or Z8AI
(FIG 77

Remnve and daeard the weflan worm shafr seql
ring (161 and O ring 115) MG, 73

Your gear may be equipped with enther a manual
bleed serew (R4} or an automazic air bleed
assernhly (5441 (55) (BB if your gear has the
manual bleed screw, remove it from the gear
housing (30) (FIG. 741, A 516 inch socket
reguired. I your gesr has the sutomayc air bleed
assembly, it is usually no! reguired that you
service it 11 it is necessary, howsaver, remove the
aulomatic bleed serew 154A) from the gear
housing. Then, tili the housing upside down so
tha1 the special pin 155) and soring (56) will fall
oul {FIG. 75). & 177 insh Hex or E-10 Torx socket
required.

Finurr 75
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WARNING

remove
poppets, if
efuipped

CAUTION

remove housing
heating, if
necessary

CAUTION

[hig: cumpletes dsassembly of the HFBS? steenng gesr

24

ah.

3.

WARNING: DURING STEF 36 YOU SHOULD
WEAR EYE PROTECTION, AS THE SPRING
LOADED POPPETS COULD EJECT, AND
CAUSE EYE INJURY.

It your gear 15 equipped with poppsts, they will
usually not require servicing 1f 11 15 necessary,
liowever, position the rack piston (171 i @ soft
jawed vive. Then, remove two popper retaiming
nngs 1181 IFIG. 78}, two popper seats 119) {FIG,
171, twu puppets (201, the aylon spacer rod (721,
and the poppet spring (211 (FIG. 78]

It yaur gesr i& equipped with automatic poppet
adjustor seal and sleeve assemblies 1194 du nor
remove them from the rack piston (171 unless
they are damaged, 1he sutomalically set poppet
adustment has been disturbed o the stesring
gear 15 to be installed i a different vehicle. This
would regure removal and replacing or resetting
of the puppet adjustor and sleeve assemblies for
guLomatic posiionmg alter the next mstallanon

It 1s only necessary 1o remove one adjuster seat
and sleeve assembly from the rack piston to reset
beth of them for autamatic adjustment

lo remove the puppet adjustor seat and sleave
assembly (18Al use specal ool J36452. This 1oal
must shde over the smaller diameter adjustor sear
and of the assernbly and engage the slor in the
thresded adjusior sleeve of the assembly 1o turn
i o of the rack piston IFIG. 78Al

CAUTION: Do not use the oil slot in the end
of the smaller diametar adjustor seat to turn
the adjustor seat & sleeve assembly out or
inta the rack piston as damage to the adjustor
seat could result.

The housing bearing assembly (321 or race should
only be removed i yau determine that the
bearing must be replaced afrer following
ingpection procedures 4, & and € on page 31
Hemove the beanng in the following manner;
Remove retaining ring {31). Use bearing mandrel
Ispecial toofl J26851 1o apply pressure from Lhe
trunman side apening and press 1he bearing out
through the side cover opaming [FIG. 791, Maintain
a gond, square contact hetwean the housing and
press base 10 avnid damaging the housing bearing
bore. Discard bearing.

CAUTION: If the bearing is cocked while you
press it out, it will burnish the bore, causing it

to become oversized. You will then have to
replace the gear housing.

.}/':.

Fiqura //
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Inspection

® Check le make sure that all sealing surfaces and sueal cavites @ fres from
nicks and vorrosion, T any part s micked or conoded where sealing accurs; you
must replace the part Lo insure proper sesling.

e Wash ail parts in clean petroleum-based solvent. Blow them dry unly,

WARNING WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY
SOLVENT. EVEN A SMALL EXPLOSION OR
FIRE COULD CAUSE INJURY OR DEATH

WARNING WARNING: WEAR EYE PROTECTION AND BE
SURE 170 COMPLY WITH DSHA JR DTHER
MAXIMUM AIR PRESSURE REQUIREMENTS.

inspect rack 1. Inspect the rack piston |1/) 1eeth for cracks and

piston teeth wear. It you can detect a step by running your
fingernail harizontally acrass the teeth surface,
yau must replace both the rack piston and sector
shaft (42} and ser of 25 balls (23} (FIG. 80)

inspect rack ¢ Inspact the rack peston imernal ball track grooves
piston internal far hrinelling {denisi or spaling (flaking) (FIG. B1)
grooves If either condinnn pxsts, you must replace all of

the fnllowing paris: the rack piston 1171, the
wearm shaltfinput shalt assembly 114), the valye

sleeve 1131 and the set of 25 balls
inspect worm 3 Inspect the warm shaftfinput shaft assembly (144
shalt ball track grooves for brinelling or spalling (FIG.

82). Il either condition exists, you must replace all
of the following parts: the worm shaftfinput shaft
aszembly (14}, the rack piston (17, the valve
sleeve (13), the se1 of 25 balls; Visually mspect
the upper shail seal area near the ingul shall
serrations for micks, and run your fingermal edge
atross the sealing suriace 1o detect steps [FIG
83). Visually inspect the sleeve 113) contact ares
of the worm shaftinput shaft for discolaranon
fram excess hear. If either of these conditions
exist you must repiace the worm shaftfinpur shaft
assembly {14} and valie slesve (13] a5 a mamched
set and the set of 25 halls [23).

NOTE NOTE: The input shaft is pinned to the warm
shaft by the torsion har pin, and the assembly
i5 flexible and may appear slightly hent at this
jaint (FIG. 84|, This slight bend is normal.

Figurn B1

Finure H4
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inspect housing
cylinder bore

NOTE

inspect housing
faces

inspect housing and
side cover hearings

WARNING

dl

b

Inspect the housing cylinder hore (R
you will probably notice normal scoring marks
running lengthwise through (he bore. Since this
scoring s normel, you should nul cumpare it 10
the seonng you maght dind 0 the gylinder bores
af an interna! combuston engine. Replace 1
hnusing anly  you've tested i for mtermal
Inakage fas described in the troubleshooting
section on page 71 and you've determansd (ht
the. scaring, and not damaned seals, 1§ responsible
lor the excessie intemal leakage (greater than
1.5 gam 15.71 Litersibin |

]

NOTE: In running the internal leakage test
after reassembly ol the umit, make sure that
internal leakage exceeding 1.0 gpm (3.8
litersimin.) can only be attnbuted to the
housing and not 1o the improper assembly of
the new seals in the worm shatt, rack pistan,
and valve assembly, before you replace the
housing,

lespect the hewsig 1300 faces for nicks thar
would preven! proper seabng. Replace the gear
hipusing o 1hese mcks e preseonl aod cannat be
gasily removed wil & hne-toothed s Nk
withon changing 1he dimeansonal charsciensicy

IFIf;. ARl

Inspect the housing rofler beanng [37) (FG. B7)
and the side cover heanng race and ralls (FIG. 88)
for brinelling or spalling. If either condinons exists,
replace the damaged housing hearing (32). Far
the housing bearning, follow disassembly step 37
and ‘assembly step #, Pages 2% and 33. If the
side cover beanng 15 damaged, replace side cover
gezembly {hil)

WARNING: FOR BEARING TYPE WITH
UNCAGED (LOOSE) ROLLS 0O NOT MiX THE
ROLLS FROM THE SIDE COVER BEARING
WITH THE ROLLE FROM THE HOUSING
BCARING. THE BEARING RACE AND ROLLERS
ARE A MATCHED SET, INTERCHANGING THE
ROLLS COULD RESULT IN PREMATURE
BEARING OR SEAL FAILURE, WHICH COULD

CAUSE A LOSS OF POWER STEERING

Fiyura B5

Figure A7
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inspeci sector ¥
shaft assembly

NOTE

inspect adjusting i,

screw and retainer

inspect thrust 8.

washers and
hearing

Insgect the sector shalt 421 begring and seating
areas and sactor teeth conisct surfaces fu
hrinelling nr spathng IHG. 841 Bun your fingermail
erge anrnss These areas 10 detect steps. Inspect
alsn for cracks Remave any masking tape from
the shaft serratinns and inspest for tested o
utherwise damaged sercanions If any of these
conditions exist, replace the-secine shat

NOTE: A service shaft assembly will have the
adjusting screw (43) and retainer (£4)
assembled into it. The screw (43) and retainer
{44) can be serviced separately if required.

Inspent the sector shalt assembly tor damaged
adjusting screw (431 threads. The staked retamer
[44) must be locked n place, and have oo cracks
The adjusting screw must rotate by hand with nn
perceptible end play llash), Replace adjusting
sorew, 1l dameged. Replace the retainer, if
damaged, or 1l the adjusting serew requires
raplacement o adjustimen

Inspect the thrust beanng 1101 rollees for any
deteniorgtion, Inspect the two theust washars 19)
for binelling, spalling, or cracks (MG, 901 RAeplace
BNy part with these conditions.

This cumpletes inspection of the HFB52 sicering gear.

Figure 90




Assembly

Preparation

* \Wash all parts in clean petroleum-based solvent Rlow them dry anly.

WARNING

WARNING

WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY
SOLVENT. EVEN 4 SMALL EXPLDSION OR
FIRE COULD CAUSE INJURY OR DEATH.

WARNING: WEAR EYE PROTECTION AND BE
SURE TO COMPLY WITH OSHA OR OTHER
MAXIMUM AIR PRESSURE REOUIREMENTS.

* Replare all seals, seal rings, and gaskets with new ones sach tme you

Uisassemble the gear

* Hoss Gear does provide individual seals, seal rings, and gaskets, as well as
eamplete and parial seal kits (TIG. 811 These parts should be available through
most (0FM parts distributors. (Contaet your Incal dealer for availabiity |

Assembly

assemhle worm
shaft seal and

ring

CAUTION

CAUTION

install housing
bearing and
retaining ring

A

slide comprassion ool JZ6649, small drameter
end first, amn the worm end of worm shalt/input
shalt {14} unril it 15 heyond the seal ring groove.
Using seal nstallation ronl J26550-07 assamble
the new worm shett 0 ning (15), and then the
new seal ning 116). SCE FIGURF 97, 93 Next,
comprass the seal ring by pulling the comprassion
tool back over the seal nng. Allow the worm
shattinput shatt 1o set with compression tool in
plare tor &t least 1&n minutes. SEC FIGURF 94

CAUTION: Be sure the comprassion tool is
assembled correctly before assembly of the
seal ring. If the tool is hackwards it cannot be
pulled over the new seal ring for compression
or for tool removal without destroying the seal
ring.

CAUTION: Allow for this 10 minutes to insure
that the ring and seal ara proparly seated
when you install the worm shaft into the rack
piston. If you do not allaw far this time, the
seal may tear or be cut when you place the
warm inta the rack.

If you are instaling a new housing bearing or
uzing the old housing and heanng sssembly (321,
apply & generous amoun! of clean grease o the
besring race to retain the bearing rolls. Then,
place the rolls inlo the race, being sure that you
have counted the rolls correctly and have 38 To
install the new bearing assembly, press the
bearing into the housing from the shaft cover side
using bearing mandrel Ispecral toull J2B851 IFIG
851, Take care during this procedure to make

Figure 42

figure 93

Fiqure 85




CAUTION

NOTE

install rack piston
seal and O-ring

NOTE

WARNING

NOTE

certain thar the housing is syuare with the prass
base and that the besnng & not cocked
Assemble retainmg rng (311

CAUTION: The bearing rolls must be in place
to insure proper installation of the bearing. I
the rolls are improperly installed, the bearing
race may collapse and fail. The flange may
break, causing premature failure of the
bearing. Again, do not mix the housing bearing
rolls with the side cover bearing rolls. Be sure
the bearing mandrel used is clean.

NOTE: The bearing assembly (32} may be of
caged {retained) roll 1ype therefore not
requinng reassembly of the rolls,

Install the new rack pston backup (I-ning (761 or
(2BA] |FIG. UB), and then the new Teflon rack
piston seal ning 129} or 179471 (FIG. 87). Do nut
ower sieeich these nngs a5 you mstall thern Alter
you nstall them; coat them wath @ Tberal amount
ol nrease

NOTE: If & service seal kit 1s being utilized he
sure you select the correct diameter 0-ring
{28} or (28A} and seal ring (29) or (294) for
the unit heing serviced. O-ring (2BA) and seal
ring (29A) are the larger diameter.

WARNING: DURING STEF 4, YOU SHOULL
WEAR EYE PROTECTION, AS THE SPRING
LOADED POPPETS COULD EJECT, AND
CAUSE EYE INJURY

NOTE: If you are rsassembling the automatic
poppe!l adjustor seat and sleeve assemblies
{194} that were removed from the rack pistan
(17], they must be reset for automatic poppet
adjustment before they are reassembled into
the rack piston. SEE SPECIAL INSTRUCTIONS
ON PAGE 50. The two threaded poppet seat
holes in the rack piston, and the adjustor seat
and sleeve assembly threads must be cleanad
and free of old Loctite applisd when previously
assembled. Apply Locquic “T" primer to the
threaded poppet holes in the rack piston and
the threads on adjustor seat and sleeve
assembly end allow to dry for ten minutes
then apply Loctite RCEBO0 to these threads.
The manual sdjustment poppet seats (19) or
their rack piston, do not require an application
of Loctite or primer.

Figure 97

Figure 98

s

Figure 100
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CAUTION

install poppet
components

mstall worm
shatt/input shalt
into rack piston

assemble ball
return quide
halves

WARNING

assemhble balls

WARNING

d

f.

CAUTION: Da not allow Loctite or Locguic to
get on the adjustor seat component of the
adjustor seat and sleeve assembly as this
would adversely affect the adjustment function
of this assembly.

It pappet components were removed from rack
pisten 117) install them in the following order

8. one poppet seat 1190 or 11941, (FIG 98) 6
ong end of the rack pision goppet hole

reom the other end of the pouppet hole m the
rack mston, nstall

b nne popper (20

& the popper sphng 1211

. the nylon spacer rod 1240 (HG S99

p, the ather papper (701

{, the other popper seat (18) or (1941 (HG 100)
Torgue the papped scars (18] 1o 20.25 fr Ihs
(27-34 N m) and mstall buth resaining rings (18)
Torgue e sulomane poppet seats (1941 1 811
W s 25 N ml using special ol J3B457

When the 1) minute compresson. e bas
lapsed, romove the compression (ool from the
worm shalt/inpur shafv assembly 1741 Grease tha
sealng surlace wside the rack peon 117} and
install e won shafimpul shalt assembly {14)
it the sack (FIG, 1031

Assemible the ball retwrn guide habves 1241 inta
therack piston (171 (RIG T02). Make sure they
with handlie o

stiewdriver if necessary

WARNING: DO NOT SEAT GUIDES WITH A
HAMMER. DAMAGE TO GUIDES CAN RESULT
IN SUBSEQUENT LOCK-UP DR LOSS QOF
STEERING.

Assemble 25 steel Lalls (231 imo the ball return
gude through the hole prowded m the top of the
guide. &s you drop the balls inty the: guide,
rotaie the worm shail [14) 1o pull the balls down
mto the grooves (FIG. 1031

WARNING: MAKE SURE THE BALL RETURN
GUIDE STAYS DOWN IN PLACE AS YOU
DROP THE BALLS THROUGH THE HOLE
FAILURE TO HOLD THE GUIDE DOWN MAY
RESULT IN A BALL BEING TRAPPED OUTSIDE
THE CLOSED LOOP. A TRAPPED BALL CAN
RESULT IN A STEERING LOCKUP, WHICH
COULD CAUSE &N ACCIDENT

Figurs 105



assemble ball
return guide clip,
il equipped

NOTE

assemble ball
return guide cap,
if equipped

WARNING

install rack
pistan and worm
shaft/input shatt
assemhly inta
housing

NOTE

CAUTION

10,

T your gear s eguipped with the ball return guide
glip 125), install 1t so thal both bolt hole faces gre
in full contact with the rack piston surface. Install
the two new lock 18bs 12bi and the two hex
head sorews 1271, Torque the screws o 14-27 fr
lbs, (18-30 N ml wath & 112 wich socker |AG
104). hinish by bending the locking tabs securely
up against the screw head Hais (FIG 105)

NOTE: The current ball return guide clip
{25126} will have integral lock tabs and be
included in current service seal kits.

It your gear 15 equipped with the ball return guide
cap (76A), nsiead of the chp, grease: the new
ball retuen guide cap seal (75A] and place it
the seal gronve of the cap, Assemble the cap 5o
thar the scal makes full contact with the rack
pistan surlace (TG, 1061 Install the two new
AMlen head or torx head screws (ZTA1 and Toryus
them 1o 14-22 t. 1bs, Y30 M ml, A 5732 inch
Allen socket or & 1-3U 1orx socker required

WARNING: ROTATE THE WORM SHAFT
FROM ONE END OF TRAVEL TO THE OTHER,
T0 MAKE CERTAIN THAT YOU HAVE
INSTALLED THE BALLS PROPERLY IFIG. 104).
IF YOU CANNOT ROTATE THE WORM SHAFT,
YOU WILL HAVE TO REMOVE THE BALLS AND
REASSEMBLE THEM. IF YOU INSTALL A
GEAR ON A TRUCK WITH THE WORM SHAFT
UNABLE TO ROTATE, THE GEAR WILL NOT
FUNCTION CORRECTLY. DAMAGE MAY
RESULT,

With e housing (300 held securely 4 vise and
pusitioned as | was for the disassembly
procedures, (HG. 35, Page 20) apply 2 genesgus
gmount of clear grease 1o
hare and 10 the rack piston seal ning (29) or
{2941 Install the tack mision (17} and werm
shaftinput shaft (140 as an-assemhly nio the
gear housing (FIG 1081

the housing cyhndar

NOTE: To ease the later assembly of the
sector shaft, rotate the rack piston and worm
shaft assembly in the housing so that the rack
teeth are exposed in the sector shafl cavity of
the housing (FIG. 108).

CAUTION: A rack piston with automatic
poppet adjustor and sleeve assemblies (194)
must not be allowed to bottom against the
internal poppet stops in the steering gear until
it is installed in the vehicle and the special
adjustment procedures on page 51 are
completed.

Figure 1(1R
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assemble sealing 1.

nuts and adjusting
SCTEWS

install adjusting 12,

serews in housing

mstall valve 13,

sleeve nings
and seals

NOTE

COMPress rings 14,

CAUTION

install valve 15

housing 0-ring

[T Lhey were disassembled, assemble the new
worm shafl adjustimg screw sesling nut (41) onro
the nonslotted end of the worm shalt preload
adusting screw (401 su that the seal on the
sealing nut will face the closed end of the
housing (FIG. 1101, Assemble puppe! valve
adjusung screw [3B] and new seafing nut (39) in
the same manner a5 described for parts (AD) and
(411, if your gear = equipped with poppets. If
noppet stop serew 13941 was removed, assemble
new o-ring ((7) on screw and torgue screw inlg

the housing to 15-25 t1 Ihs 120-38 N ml,

If they were disassembled, install the worm shalt
preluad adjusting screw (401 with sealing nut (411
and poppel adusting serew (38) with seafing oot
(39 intw 1he closed end of the gear housing {30)
a lew turng (FIG. 1111, Fmal adjustmems will be
mede later, 144 wmeh Alen weench socker, 718
nch sockel and 1108 meh socket roguired,

(srease the two new backup U-nngs (121 and the
weo new Teflon seal nngs (11) Using seal
installntinn tonl J26647. assemble the backup

{} rings and then the seal nngs ontn the vabye
sleeve 1130 (AIG 1121

NOTE: Assemble each O-ring and seal from
the end closest to its groove.

Use the compression Lol JZ6548 to compress the
letlon seal rings (FIG. 173, Leave this
compression taol on for 10 minutes.

CAUTION: A minimum af ten minutes with the
compression tool in place is required to ansura
that the seal rings are properly seated.
Otherwise, the valve sleeve will be gifficult to
gssemble into the valve housing, and the sesl
rings may be damaged during installation.

Apply clean grease 1o the seal fng groove n
valve housing |71 and install @ new seal ring (R)
intu the groove IFIG, 114). i the unit is couippad
with sn aulomatc bleed serew, apoly clean
(resse o @ new passage way seal 1571 and
ingtall it in the valve housing

Fiejure 112

Migues 113

Figure 114



NOTE

install first
thrust washer

install thrust
hearing

WARNING

ingtall second
thrust washer

18.

14,

15

NOTE: When installed, the valve housing O-ring
should extend slightly shave the machined
surfare of the valve housing.

Apply & genergus amount of clesn gresse 1o one
thrust washer |31 Place the valve housing sxterinr
side towvn oncn fiat surface and place the shros
washor intn the valve housing 171, making sure 1o
center the washer (TG, 115

Apply & generous @mount of clean grease to the
thrust beanng {101 Insiall 1he heanng nio the
valve housing (71 and ante the first theost
washer, making sure 10 ceninr the bearing on the
washor (PG 116

WARNING: THE THRUST WASHER AND
THRUST BEARING MUST BE FLAT AND
CENTERED IN THE COUNTERBORE SURFACE
OF THE VALVE HOUSING (FIG. 116),
OTHERWISE, THE THRUST WASHER COULD
BREAN WHEN YOL PLACE THE VALVE
HOUSING ONTO THE GEAR HOUSING. A
BROKEN THRUST WASHER COULD CAUSE
UNCONTROLLABLE STEERING, PDSSIBLY
RESU TING IN AN ACCIOENT

When the 1en minute compression Ume higs
lapsed, remove the compression wol Irom e
valve sleeve (131 Apply mure giease to the valve
sleeve seals (17 and 121, and grease the thrust
washer fece on the end ot the valve slapye
without the. drve siois (FIG 1771 Place the
second thrust washer (91 snra this face [FIG.
1181

higure 114

Figure 116

Fiqure 117

Frgure 1148

AR



WARNING

assemble valve

slesve into 14,

valve housing

WARNING

position rack piston 20
and rotate worm
shaft/input shaft
aggsembly

WARNING

install valve 2

assembly onto worm
shaftfinput shaft
assembly

hH

WARNING: THIS THRUST WASHER MUST BE
SECURELY IN PLACE ON THE VALVE SLEEVE.
IF IT IS NOT, IT CAN BREAK AND CAUSE
UNCONTROLLABLE STEERING, POSSIBLY
RESULTING IN AN ACCIDENT.

Locate the timing mark an the valve sleeve (13),
8 fainl, punched mark on the chamfered edge of
the sleeve ur an indented mark on the front face
of 1he sleeve (FIG. 1191, Make a corrasponding
mark on the front face with a felt marker if the
edyge is marked.

Assemble the valve sleeve (13), with the second
thrust washer atiached, mlu the valve housing {7)
thrust-washer end fiist, When the valve sleove 15
properly in place, the valve sleeve face should
measure spproximately 40 m: 110.2 mm) helow
the Tace of the valve housing at the sieeve cavity

(HG. 120

WARNING: DO NOT FORCE THE VALVE
SLEEVE DOWN INTO THE VALVE HOUSING.
MAKE SURE THE VALVE SLEEVE SEAL RINGS
ARE COMPRESSED. MISASSEMBLY OR
INCORRECT MEASUREMENT MAY CAUSE THE
THRUST WASHERS OR THRUST BEARING TD
BHEAK DURING GEAR OPERATION. THIS WILL
RESULT IN UNCONTROLLABLE STEERING.

Position the rack piston {171 so that it 15 flush
with the npen end of 1he gear housing. If the
rack msion has the automauc poppet adustor and
sleeve assembly (15A1 posion the rack in the
shaft housing so that end of adjustor seat and
pnppet 15 inside of the housing face. Rotate the
warm shaft/input shaft assembly (14] wnul it
cxrends ot of the rack miston as far as il will
gn. [FIG. 121)

WARNING: THE WORM SHAFT/INPUT SHAFT
ASSEMBLY AND VALVE SLEEVE ASSEMBLY IS
ASSEMBLED AND SOLD AS A MATCHED SET.
USE ONLY MATCHED SETS FOR
REPLACEMENT. NEVER MATE AN OLD VALVE
SLEEVE WITH 4 NEW WDRM SHAFT, OR AN
OLO WORM SHAFT WITH A NEW VALVE
SLEEVE. TD DD EITHER MAY RESULT IN
DAMAGE TO THE GEAR DR INJURY TO THE
DRIVER DURING OPERATION.

Locate the scribed tming marks on the worm
shailinpul shall assembly (141 IFG. 122} and
valve sleeve (131,

Fiqure 114

Figurn 121

Figure 127



NOTE

WARNING

finish valve
housing installation

NOTE

install valve
housing balts

22

23.

Next, grasp the valve housing (7] and valve siesve
(13}.a% an assembly, with your thumbs on the
valve housing and your fingers applying pressure
on the valve sleeve 10 kesp it i the vaive
housing fFG. 1231

Align the previously located tming marks and
place the valve housing and valve sleave as an
assembly onto the input shett end of the worm
shaltfinput shaft until the dave ning lugs on Fgurs 123
assembly 1141 ste fully engaged n the valve

sleeve lug shots THG. 1241

MOTE: Vaive sleeves are identified and
matched to a right or left hand lead of the
worm screw, It the screw has a right hand
thread (that is, goes into the rack piston when
turned clockwise), the valve sleeve will have
the letter “R” stamped between the seal
lands. For a left hand worm lead (which will
come out of the rack piston when turned
clockwise) the mating valve sleava has no
identifying letter or has the letter “L" stamped
hetween the seal lands,

Fiqura 174
WARNING: IF YOU PLACE AN INCORRECT
VALVE SLEEVE ON A WORM AND ASSEMBLE
THIS INTO THE GEAR, THE GEAR WILL NOT
FUNCTION PROPERLY. INSTEAD, THE
MECHANISM WILL JERK THE STEERING
WHEEL WITH SUCH FDRCE, THAT IT COULD
INJURE THE DRIVER.

Maintain pressure on the valve end of the valve
housing to insure continued engagement of the
drive lugs and thrust bearing package, While
maintaining this pressure, rotate the valve housing
to align its poppel recess (it sguipped] with the
noppet in the rack piston {171 (HG. 1251 The —* _ POPPET
auromaric bleed passage way must alsg be Figure 125
aligned if so eguipped. While maintaining

pressurg, rotate the input shalt to bring he value

housing into comact with the gear housing face.

NOTE: It a line was scribed across the valve
housing and gesr housing before disassembly,
as recommended, use the line for correct valve
housing positioning.

Install the four valve housing halts (1) into the

valve housing |7]. Alternately torque bolts to 3

final torgue of 45-55 f1_ Ibs. 161-75 N mi if dry,
or 3340 ft. bs. (45-54 N m) if lubricated {H.
128), A 5/8 inch socket required.

Figure 126
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install religf 24,

valve

grease side 24,

cover bearing

CAUTION

assemble side 26
cover bearing rolls

CAUTION

assemble adjusting 2/,

screw and retainer

WARNING

assemhle steel 28,

and Teflon
washer into
side cover

It your gear i equipped with a relief valve (58),
assemble the new (-ring 1581, the new Tefidn
seal ring (60, and the new O-ting (15) onta the
reliet valve (FIG 1270 Install the relief valve into
the valve housing |71 and lorgue it to 26 35 f1.
bs. (3448 N mi. (FIG. 1281 Gne inch sockes
required.

Apply @ generous amount of clean wheel bearing

grease [do nol substitute annther typs of grease)

10 the bearing race or bearing assembly inside the
side tover (501

CAUTION: Use only wheel bearing grease. This
bearing is sealed and will receive no lubrication
trom the hydraulic fluid in the gear. Without
wheel bezring grease, the bearing could wear
prematurely,

It the bearing has loose luncaged] rolls assemble
the 33 bearing rolls min the side cover bearing
race (HG. 1249).

CAUTION: Apply wheel bearing grease to
these rolls to retain them in the bearing race.

I the adjusting screw (431 has been remavid
trom the sectar shalt (42), clamp the sector shafr
Ino & sult-laced vise by gripping the serrated
end. Cual the expanded end of the new adjusting
serew with a suitable grade of wheel bearing
grease and inscrt mtn recess n end of sector
shell. Thread a new secior shaft surew retainer
(44} into the secior shatt and adjust 1o permit
free rotation of sector shat adjusting screw by
liand withour percepuble end play (000 o 007
loose), Stake the new retainer (44) into the 1w
sluts provided using a susable punch and again
rheck freedom of adjusting screw movemant and
end play (FIG. 1301

WARNING: LUSE CARE IN SECURELY STAKING
THE RETAINER (44} INTO THE SECTOR
SHAFT SLOTS. A RETAINER THAT I8
BROKEN OR CRATKED DURING THE STAKING
PROCEDURE MUST BE REPLACED AS IT
COULD RESULT IN THE SECTOR SHAFT NOT
BEING RETAINED AND THE LOSS OF
MANUAL AND FOWER STEERING CONTROL.

Mesemble e steal backup washer 1481 and then
the new Teflon washier 871 min the side cover
(401 bearing bore (FIG. 131

Firpire 124

Figure 131



assemble
retaining ring
and seal

CAUTION

install sector
shaft into
side cover

install jam nut

assemble vent plug

24,

A

3l

2.

Assemble relgining ring 145 ento the side cover
end of sector shatt [42) Assambie the two-piece
seal 44} onjo the end of the sectar shaft abow
1 inch [2h.4 mmi. The words "oil ide” an the
seal must tace toward the sscior shafr SEE
FIGURE 132,

CAUTION: Be sure the two piece seal and the
side cover bearing rolls remain corractly
assembled and that the vent plug (52) has
been removed during these procedures.

He sure the side cover beanng, the sector shalt
bearing digmeter and seel are well greased, then
insert seetor shait (421 assembly into the side
cover (500 beanng coly until the shatt will retain
the loose side cover bearing rolis in place (about
8 1wres of adjusung screw) Slowly and carefully
work the two pieces seal [48) down the sector
shatt and squarely into the side cover until it i
past the reraining ring groove, Then work the
retaining ring (451 ma the retaning ning groove.
Use an apprapriate blunt end punch or punches
IFiG. 133), Carefully twrn the adjusting screw (43)
through side cover unul 1t reaches solid height
then back screw on turn, $0 thar tha side cover
[utates fresly on sector shaft [HG. 134

Install 1he sector shafl adjusting screw jam nut
151] gnto the sector shatt adjusting ssrew (43) 2
few threads (FIG. 1350 Final adusiment will he
made later.

Press the vent plug {57) inte the hole provided in
the side cover (501 untl the plug s flush
(FG. 136)

Fiqura 14

Fieure 1344

IF1gura 146
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WARNING

install side 33.

cover gasket

centar rack 34,

piston

make imitial worm 35,

preload adjustment

WARNING

install sector shaft 36,

and side cover
into housing

A3

WARNING: OO NOT WELD OR OTHERWISE
PLUG THIS HOLE IN ANY PERMANENT
MANNER. THIS IS A SAFETY VENT WHICH
FUNCTIONS ONLY IF THE SIDE COVER SHAFT
SEAL FAILS. IF THE SEAL FAILS AND THE
PLUG CANNOT VENT, THE STEERING GEAR
MAY LOCKUP OR OTHERWISE MALFUNCTION.

Apply clean grease {o the new side cover gasker
143], and assemble 1 onto the side cover 150)
IFIG. 1371. Apply enough grease to hold he
uasket in place,

There are tour teeth on the rack giston (17
Positian the rack pision so that the tooth space
wennified by the pencil n FIG, T38 il s the
space hetween the second and third weethl is in
the renter o the sector sheft opening IFIG. 139),
This will center the rack piston m the upening.

With the rack piston 117) in its center positiun,,
tarque the worm shaftinput shatt adjusting screw
(40} using a 1/4 inch Allen wrench socket into
solid height [10 1 156 fr. hs (135 0 20.3 N
mil. Then loasen the adjustng screw 1/4 1o 142
turn and nate 10tque required 10 rotate worm
shaftfinpur shaft (141 through 90° each side of
center, using an 11716 inch or 314 meh 12 paint
sockel and an apuroprizte torgue wrench FIG.
140). Loosen adjusting screw if noted tarque
gxeeeds 15 in. Ibs. (1.7 N m). Return rack piston
10 Cener posimon.

WARNING: IF THE RACK PISTON IS NOT
CENTERED WHEN SECTOR SHAFT 15
INSTALLED, GEAR TRAVEL WILL BE
SEVERELY LIMITED IN ONE DIRECTION, THIS
COULD RESULT IN AN ACCIDENT,

Clean off any old tape on the sector shall (43!
sorratinns. Reiape the serrations and boll groowe
with one layer of masking tape. Install the sectol
shaft and side cover (50) o the gear housing
(301 as an assembly. Make sure that the centes
toath of the seeror shaft engages the center
space (between the second and third 1eeth) of
the rack piston (HG. 141)

Figire 141



WARNING

install side
cover bolts

install seal,
washers and
retaining ring

WARNING

pack with grease
and inst_aH dirt
and water sea|

.

38.

WARNING: AS YOU PLACE THE SECTOR
SHAFT THROUGH THE HOUSING BEARING
{32), DO NOT KNOCK ANY OF THE BEARING
ROLLS OUT OF THE BEARING RACE. 00 NOT
PINCH THE SIDE COVER GASKET {48). IF YOU
DO EITHER, THE BEARING OR SEAL MAY
PREMATURELY FAIL, AND THIS COULD
RESULT IN A LOSS OF POWER STEERING
ASSIST

Ing1all the s special side cover holes (531 inen
the side cover (500, Alrernately forque the bolts
using a cross over sequence 1o @ final torgue of
160170 1. lbs. (203-230 N m) if dry, or 108-128
{1, lbs. 1146174 N mi if lubncated IFIG. 1421,
1315 inch sockel required.

Grease and assembln & now two piece seal (37
on to the sector shaft 1421 so that the words "l
Side” on the seal are toward the shalt bearing
1321, then the Teflon back up washer (34) and
the steel washer (35) with reduced outside
diamerter facing away from the housing (FIG.

143). Use insrallation 100l J26B15 10 install these
parts (FIG. 144). Install retaining ring (36] using a
screwdriver to Seat it In the housing ring groave
|FIG. 145}

WARNING: THE WORDS “0IL SIDE™ MUST
BE TOWARD THE BEARING, IF NDT, THE
SEAL WILL NOT FUNCTION, AND A LOSS OF
POWER STEERING ASSIST MAY OCCUR.

Pack the cavity around the seal ares of the sector

shiaft 1421 with high temperature industrial gresss
per Ross specification 045231, *Mobil emp 1 or
Z or eguivelent. Install & new dirt and water ssal
(371 using & sutable bluntended drift [FIG. 145)

Figure 142

Figurp 144

¥

Migure 146
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install input 40,

shaft seal pack

pack with grease, 41.

install dirt and
water seal

install manual 47
bleed screw, if
equipped

CAUTION

install automatic 3.

bleed screw, if
equipped

WARNING

Apply clean grease to the naw input shaft ses!
assembly |6 and 51 and 10 the worm shaft/input
shalt. Install the new two-picte inpur shaft seal
(B and &), flat side out, and the sieal hackup
washer (4), using seal driving tonl J26653 (FIG.
1471 Install the retaining ring 131 (FIG. 148,

Park the area around the inpul shalt with clean
high temperature indusingl grease per Ross
specificarion 045231, Mol Temp 1or 2 w
equivalent, and install the new dirt and water
seal 12), with part number facing out, sing seal
driving ool J26654 or sunable blunt-ended dritr
(FIG. 148). If the diry and water seal has a rim. it
should be pressed aganst the valve howsing face,
I{ the seal does not have 8 nim, the seal should
be pressed in Hlush with the valve housing face

If your gear is equipped with the manual hieed
serewe (541, install n into the gear housing 130)
and 1worque it 1o 2/-33 . s, 13.1-3.7 N m) [FG
1501, 516 inch socket required

CAUTION: For next step, make sure gear is
VEry secure in vise.

Il your gear is equipped with the aulumatic bleed
serew (5441, position the s1eenng gear in & sull
jawed vise so that the eylinder bore axis s
vertical and the input shaft i pointing down.
Then, install the spring (561, the special pin (55)
spherical end first, and the sutomiatic blesd screw
154Al into the housing (30) 1FIG. 1511, Torgue the
screw to 16820 1, Ihs 122-27 N m). 1/Z inch Hex
ur E-10 Torx socker requised.

WARNING: IF THE AUTOMATIC BLEED
ASSEMBLY IS IMPROPERLY ASSEMBLED
THERE MAY BE A LDSS OF POWER
STEERING IN ONE DIRECTION.

This completes assembly of the HFB5Z steering gear. Befure you install the gear
oo the vehicle, make the final adjustments described helow Al ports should be
Mugged unul unit 15 netalled on vehicle,

4h
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Final Adjustment

center steering
gear

CAUTION

NOTE

tighten
adjusting screw

NOTE

loosen
adjusting screw
and note torque

adjust
adjusting
SCrEw

adjust worm
shaftfinput shaft
adjusting screw

1

Tr center the steenng gear, rotate worm
shafrfinput shaft {141 untl the timing mark on the
end of sectar shait (421 i perpendicular 1o the
worm shaltinpot shalt [HG. 1521 A 12 punt
11716 or 3/ box end or sockei reguired
CAUTION: Do not allow the worm shaftfinput
shaft on & steering gear with the automatic
poppet adjustment feature to rotale more than
1.5 revolutions from the center position while
steering gear is not completely installed in the
vehicle as this could disrupt the poppet
adjustment achieved at initial installation or
the poppet adjustor seat and sleeve assembly
that has been set for automatic poppet
adjustment after installation.

NOTE: Initial worm preload was accomplished
in assembly procedure 35, page 43, before
assembly of sector shaft (42),

Tighten sector shalt adjusting screw (431 1o
provide 25 to 30 inch Ibs. 12,8 10 3.4 N m) of
lorque Tequired 10 rotate 1he worm shatiinpur
shatt {14) through 180" each side of center
[FIG 1531

NOTE: This procedure will proparly mesh and
seat the rack piston teath and sector shaht
teeth for final adjustments,

Laosen sector shatt adjusting screw 1430 ona turn
gnd note meximum torque required 1o rotate the
worm shaftinput shatt (14) through 180 each
gide of center.

Adjust sector shaft adjusting screw 143) 1o
inerease maximum torgee noted in procedure 43
by 210 4 inch Ibs. .23 10 45 N ml. Turque jam
nut |51) using 2 3/4 inch socket, to 40 w 43 (L.
lbs. 154 10 B1 N ml and check worm shaft/input
shaft torgue again, Re-adjust if worm shafi/input
shaft torgue exceeds 20 meh lbs, (2.3 N mbL
Adjust worm shaftinput shalt adjusting screw
{40), a 1/4 inch Allen wrench or screwdriver
required, 1o incresse msximum worm shattfingut
ghaft (14) 1orque noted in procedure £4 by 10 10
15 inch Ibs. 1.1 10 1./ N m). Torque ssahing nut
|41 1 45 2 5 f Ibs. 161 = 7 N ml using
718 inch sucket and check worm shaftinput shaft
torgue again, Readiust i worm shafUinput shaft
torgue exceeds 3% inch b, (4.0 N mil. (FIG. 154),

This completes the final adjustments of the HFESY gesr 10 be made before i s

installed into the vehicle’s steering system. Install the gear by fallawing instructions

in the vehicle shop manual. Then follow the succeading sections of this service
manual |HFBSZ) on "HYDRAULIC FLUID” and “FILLING AND AR BLEEDING THE

SYSTEM™ which also includes instructions for sdjustment of the opuonal adjustable

puppel valve,

TIMING MARK

Fiqure 152
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Hydraulic Fluid

The steering system should be kept filled with one of the tallowing fluids;
AUTOMATIC TRANSMISSION FLUID TYPE "E" gr "F”
FORD SPEC. M2C138CY
AUTOMATIC TRANSMISSION FLUID DEXRON NI
MACK EU-K2 ENGINE DIL

SHELL ROTELLA T S A A L G T SAE 30
MOBIL .. itk e T e SAETOWID
ASHLAND . . 4 11101
UNION . SAE 10WA4D
TEX&CO ... ... . .. SAE T0W4N
TEXACD o SAE ThWal
MR oo SAE 10W4D
UNICAL GAURDOL . oo SAL 15WAD
UNICAL GAURDOL e A : SAR 30
ESSOLUBE . ... ovivinian - SAE 15Wd4D
CHEVERON ST SAE 10wWAal

EMERY FRIGID-GO-OW 02 SYNTHFTIC

WARNING: COMPLETELY FLUSH THE STEERING SYSTEM WITH ONE OF THE
RECOMMENDED FLUIDS ABOVE DNLY. DO NOT MIX DIL TYPES. ANY MIXTURE
OR ANY UNAPPROVED OIL COULD LEAD TO SEAL DETERIORATION AND
LEAKS. A LEAK COULD ULTIMATELY CAUSE THE LOSS OF FLUID, WHICH
COULD RESULT IN A LDSS OF POWER STEERING ASSIST

Filling and Air Bleeding the System

CAUTION: For steps 1 and 2, do not turn the steering wheel. Otherwise, air may
be induced into the system.

1. Fill the reservoir nearly full. Crank the engine for 10 seconds without, it possible,
allowing it to start, Il the engine dees start, shut it off immediately, Check and rafill
the reservoir. Repear at icast thrae times, sach time checking and refilling the
TESETVO,

CAUTION: Do not allow the fluid to drop significantly or run out of the reservoir.
This may induce air into the system.

2. Start the engine and let it wle for 2 minures. Shut the engine off and check the Muid
level in the reservoir,

d.  Start the engine again. Steer the wehicle from full teft to full right twurn several times.
Add Nluid, as necessary, tn the fill ling on the dipstick

4



NOTE: Poppets, if equipped on the gear, must relieve pressure at full right and
full left turns to aid in the removing of air from (gir bleeding) the system. At this
time, make sure that the one adjustable poppet is properly adjusted. IT it is not,
adjust it in accordance with “Poppet Valve Adjustment”, section 4 (page 17) and
repeat step 3. See page 53 for automatic type poppet procedures.

The shove procedures should remave all the air fram the sreering system, unless the gear i
mounted 1n an nverted position and 5 equipped with the manual bleed screw (541 1See FIG.
1489, Page 4h). If this is sn, reter 1o step 4

4. Remave the air from a gear mounted i an inverted position and eguipped with 8
manual bleed screw (54) by following steps 1, 2 and 3 above. Then, with the enging
wling, steer the gear from full left twrn to full right turn several times. Lousen the
manual bleed screw about one wm, with the steering gesr i neulial (o steering
action), allowing air and aerated fluid 1o "bleed out” around the bleed screw until only
tlear non aorated) fluid is bleeding out then close the bleed screw. 516 mch sockel
required. Check and refill reservoir

Repeat this procedure 3 or 4 times starting with the steering maneuver with bleed
screw closed, untl only elear (non aerared)] floid 15 discharged when bleed serow i
loosened. Torque the manual hleed screw to 27 33 n. Ihs. (3137 N ml. Cheek and
redill reservoir

CAUTION: Do not turn steering wheel with bleed screw loosenad as this could
induce air into the system,

WARNING: DD NOT LODSEN DR AEMOVE THE AUTOMATIC BLEED SCREW
{544) (SEE FIG. 151) WHEN THE STEERING GEAR IS MOUNTED DN THE
VEHICLE. IF IT IS LOOSENED OR REMOVED, THERE MAY BE A LOSS OF POWER
STEERING ASSIST IN ONE DIRECTION OF TURN. THE AUTOMATIC BLEED
SCREW CAN BE IDENTIFIED BY ITS 1/2" HEX HEAD OR E-10 TORX HEAD. I¥
AUTOMATIC BLEED SCREW COMPONENTS ARE INADVERTENTLY REMOVED,
INSTALL THE SPRING, THEN THE SPECIAL PIN, SPHERICAL END FIRST INTO
HOUSING. ASSEMBLE AND TOROUE BLEED SCREW TD 1620 FT. LBS.

(22-27 N m).

Warnings for Proper Steering Gear Operation

WARNING: DO NOT WELD, BRAZE, OR SCLOER ANY STEERING GEAR (R
SYSTEM ARM COMFUNENTS.

WARNING: MAXIMUM FLOW UNDER ANY CONDITIONS MUST NDT EXCEEQ
6 GPM (22.7 LitersiMin).

WARNING: MAXIMUM OPERATING PRESSURE MUST NOT EXCEED 2000 P3l
{137.9 bar).

WARNING: ALWAYS CAREFULLY INSPECT ANY STEERING COMPONENT WHICH
HAS BEEN (DR IS SUSPECTED TD HAVE BEEN) SUBJECTED TO IMPACT.
REPLACE ANY DAMAGED OR QUESTIONABLE COMPONENT.

4



Steering System Maintenance Tips

14

—Prevent internal hottoming of the steenng gear Caretully check axle stups lu be surn
that they meet the manitacture’s specilivations

Regularly check the fluid amd the fluid lnvel in the power slesring resorvoi
—Keep lires inllsted 1o coment pressure
—Aways use 0 puller, never @ hamimer or torch, o remnve pitman arms,

Invesugate and mimediately correet the caose of any play, raltle, or shirmmy inany
part of the s1eening linkage ur steenng mechanism

—Hemove (he vause of steering column misalignment

~Lncourage all drivers 1o report any mallunctions or acedents that could Fave
Usinaged sieenng components

On noy avempt 1o weld any Lroken steering componant. Heplace the campanent
with nriginal equipment only

Mo noi cold straghien, hot straighten, or band any Slewn)iy sys1OM LaOmmponent.

—Always clean off around the reservon filler cap before you remove 11 Frevent diry or
ulhier fureign manter from entering she hydiaulic systems,

—Investigate and correct any extenal leaks, no mattar Row mingr.
Replare tilters and pumps in comphance with spacificatiun,

—It extended siationary use of vabicls 18 develuping excessive hydraolic fluid
temperatutes consult vehicle manofacturer for auxiliaey cooling method

—Maintain grease pack apphed belind the inpur and autput shafl's dire and water spal
g5 o geperal maimenance procedure



Special Procedures for Automatic Poppet
Adjustor Seat and Sleeve Assembly
Type Steering Gears

REF: Page 19C & 190 "Alternate Construction — Automatic Poppet Adjustor
Seat and Sleeve Assembly {194), Poppet Stop Screw (39A) and O-Ring (62)”

HFBSZ steering gears (hal utilize the aulomatic poppe! adwstor seal and sieeve
agsanbly (18A] will have both poppeis sutomaticelly posiioned or set to the axle
stops-when he sleenng gear 15 inilizlly mstalled o the vehicle. Any readjusimant of
the @xle stops Tur less travel will require 1hal the steering gear and at least one
gulumalic poppel adjustor seal and sleeve assembly (THA] be disassembled and the
puppel adjuslor seals be resel lar aulomaiic poppel adjustment when again
installed n & vehicle. The automaue poppet adjustor seats must be reser for

fram which 11 was removed

CAUTION CAUTION; A steering gear that is equipped
with the automatically set poppets must not
be rotated more than 1.5 steering wheel {input
shaft) revolutions fram the straight ahead
position after being disconnected from the
steering linkage such that the axle stops are
not in eftect. Rotating the steering wheel
beyond the travel that was controlled hy the
axle stops will reset the poppet adjustments to
a position that will make the poppets
inoperative for the installation the stearing
gesr was disconnected from.

reset automatic L To reset the autumatc poppel adiusier seat and
poppet adjustor sleeve assembly 1TUAL that has been removad
seat and sleeve from the vack psten, 11 must be reversad and
assembly screwed lopsely 1o & special fixture of Into s

(hreaded hole in the reck piston for full shiread
length 3o that the end with the retaiming nng 14
nilt, SFF FIGURE 155, Press in the adiusror seat
intp the adjustor sleeve with & force of 500-2500
|bs. (227-1134 KGI until the resaining ring on the
afjustor seat honoms against the adjustor sieove.
SEF FIGURES 1hf, 157, Remnve the adjusior seat
and sleeve assembly from the fixure or rack
pistan ant 1 s ready for proper assembly nmn
the rack piston

NOTE NOTE: If one poppet adjuster seat and sleeve
assembly (19A) was left in rack piston, it can
be reset for sutomatic poppet adjustment by
inserting a 3/8 inch (8.5 mm} drill rod down
through the poppet sest hole &t the opposile
end of the rack piston and against the
adjuster seat to press the seat in until it
bottoms against the adjuster sleeve.

Figure 156

Figurn 157

all



Positioning Automatic Poppets After Installing
Steering Gear Into Vehicle

CAUTION

pusition poppet
lo axle stop

position other
poppet

ol

CAUTION: The axle stops and &l steering
linkage must be in accordance with vehicle
manufacturers specifications and the pitman
arm correctly aligned on the stearing gear
sector shaft or the poppets may be
automatically set incorrectly and require
disassembly of the steering gear to ractify.

Tlis prucedure assumes that steering gear
Autamanic puppel adjustor seat and sherye
nssembly |THA) sl wr has been reset for
automane poppet adusiment. With the engine at
iile and the vehicle unloaded and moving siowly
siraight ahead, wrn steenng wheel toward full
triwel moone directon until the stesnng gear
firmly bottams agains: the axle stups. Maxisium
e tnrque to hie appled dunng this procedure s
300 . Ih, (339 N mioor 3010, 173.6 kgl nim
pull a3 20 im0 (508 mmi diameter sieenny
wheel, This will auromancaily posivon he puppet
adjustor seat and sleeve assembly 0 relation 1
(he axle stop

Follow the same procedure while twening the
senring wheel in the other dwection. The poppet
valyRs are nowe positioned 1o 1ap and reduce
prussure as the steered wheels approach the axde
s1aps in-eaher directinn
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